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I DID not write this little book with the 
intention of apologizing to the prospective 
reader, so soon as I had done so, but with 
the honest, I hope not egotistical, feeling 
that I had something to say that was not 
generally known. We live to learn and to 
impart what we know to others, and I have 
taken this method of giving my experience 
in a pastime that is elevating, artistic in 
every sense of the word, and a wholesome 
relief from the cares of business. 

In regard to the work itself, I can show 
samples of every thing of any importance 
described or given in it. I have not made 
all of the patterns given in the back part, for 
that is mere routine, but in gross, and in 
most details, the book is the result of expe- 
rience, and will be found reliable as far as 
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6 PREFACE. 

it goes. That it does not cover every pos- 
sible change and use to which the lathe can 
be put, I am well aware. 

Something must be left for the workman 
to find out himself. Neither have I given 
any recipes for varnishes, for those cannot 
be made by inexperienced persons. More- 
over, they can be had so cheaply and uni- 
versally, that it is mere folly for any ama- 
teur to make them. 

Saluting all persons who love the art of 
which this little volume is descriptive, 
I am their sincere friend, 

EGBERT P. WATSON. 

New York, April 15, 1869. 
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CHAPTER I. 

THE FOOT LATHE. 

There are two distinct kinds of work done in 
foot lathes — the useful and the merely ornamental. 
Both afford enjoyment and profit to those who 
practise them. The mechanic who earns his 
living by working ten hours a day in a workshop, 
does not care to go home and pursue the same 
calling in the evening; but he can institute an 
agreeable change in his life, beautify his dwelling, 
and cultivate his taste, by the use of the lathe, and 
thus obtain ornaments that would cost large sums 
if purchased at the stores ; or he may, indeed, 
make the lathe a source of revenue, and sell the 
product of his skill and ingenuity at high prices 
to those who admire, but have not the ability to 
construct. 

To many mechanics, even, the lathe is merely a 

machine for turning cylinders or disks, or exe- 
2 13 
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14 MANUAL OF THE HAND LATHE. 

cuting beads, ogees, scrolls, or curves of various 
radii, so that, after all, the work is pretty much 
alike, and ceases to be attractive. This is quite a 
mistaken view. There are no such goods in mar- 
ket as those made on lathes, and peculiar tools 
used in connection with them — ^by lathes with 
traversing mandrels, with geometric chucks, with 
dome chucks, and compound slide rests. There 
are lathes that, while one could chase up a five- 
eight bolt in them as well as on the simple pulley 
and treadle machine, are also capable of executing 
all sorts of beautiful things — vases with bases 
nearly square, or exactly square, with round tops 
and hexagonal bodies, with gracefully-curved an- 
gular sides and bases, fluted vertically; boxes 
with curious patterns, resembling basket work; 
in fact, any combination of straight and curved 
lines, cut in the sides, it is possible for an inge- 
nious man to invent. Strictly speaking, these are 
not lathes, for in order to do the things before 
mentioned it is necessary to use after attachments 
in connection with them, so that the combination 
of them produces the results spoken of. There is, 
absolutely, an unlimited field for the genius of 
workmen to exert itself in designing patterns and 
executing work of an ornamental character. 

All ornamental work resolves itself into move- 
ments of three kinds — angular, circular and 
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straight. From the combination of these with 
each other, the times where they merge and 
emerge, where a movement of one kind changes 
into any other, where an ellipse becomes part of a 
circle, where circles are generated across the cir- 
cumferences of other circles, where these patterns 
are drawn over and upon each other without de- 
stroying the character of either — we say, by such 
movements, and many others whioh it would be 
confusing to follow, the most beautiful forma are 
made. 

Or, if the taste of the workman runs upon me- 
chanical instead of artistic things, there are steam 
engines to be made, steam boilers to be spun up, 
of small size; in fact, any piece or machine that 
can be thought of. 

It is almost unnecessary to specify the innu- 
merable kinds of work that can be done in a hand 
lathe, but the amateur who delights in metal turn- 
ing may make trinkets of all kinds for his friends, 
that shall vie in beauty with the best eSbrta of 
the jeweler and goldsmith. This, of course, is de- 
pendent on the material used, the taste of the 
workmau, and his originality of conception. Pins 
for ladies' wear can be made of boxwood and 
ebony, glued together in sections, of all designs, 
and afterwards turned in beads aud mouldings, or 
otherwise ornamented in a chuck, as will be 
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shown hereaflber. Sleeve buttons can be made of 
ebony and silver, ivory and silver, pearl and gold, 
or any combination that is desired. Chess and 
checker men also afford a chance to display skill. 
And, besides these, special work of any nature is 
within the capacity of the machine. 

There is no family in this country that would 
not find it economy to have a foot lathe in the 
house, where the members have mechanical tastes 
— not necessarily the male members, for ladies use 
foot lathes, in Europe, with the greatest dexterity. 
Some of the most beautiful work ever made, was 
by Miss Holtzapfel, a relative of the celebrated 
mechanist of the same name. If there are shovels 
to be mended, the lathe will drill the holes and 
turn the rivets. If the handle of the saucepan is 
loose, it will do the same. If scissors or knives 
want grinding, there is the lathe ; if the castors on 
the sofa break down, there is the lathe ; if skates 
need repairs, either of grinding or of any other 
kind, there is the lathe. In short, it ought to be 
as much a part of domestic economy as the sew- 
ing machine, for it takes the odd stitches in the 
mechanical department that save money. 

Let not the inexperienced reader, who hears of 
a lathe for the first time, be frightened at this ar- 
ray of terms, or diverted from the use of it by 
the recital. In its simple form, as shown in Fig. 1, 
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it is readily understood, and, after a little prac- 
tice, easily managed by any one, and, after the first 
few weeks, the amateur will realize the fruits of 
his upplicatioD. 
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At first, it had not even a continuous rotary 
motion, but the spindle was driven by a belt 
worked by a spring pole or its equivalent. The 
belt was rolled round the spindle, and the pole 
allowed to spring up ; the spindle then revolved 
the length of the belt, or rope, for belts were not 
thought of, and the operation was repeated, the 
work being done only when the force of the spring 
pole revolved the spindle and the job the right 
way. 

Foot lathes had, prior to the introduction of 
the engine lathe, been used on very heavy work. 
It is but a few years, comparatively speaking — 
not twenty — since cast-iron shafts, six, eight, and 
ten inches in diameter, were turned in such lathes. 
For all that we know to the contrary, many jobs, 
far exceeding this in size, have been thus exe- 
cuted. 

In some shops, there are still standing heavy 
oaken shears, made of timber twenty inches deep, 
and four or six inches wide, faced with boiler 
iron, and in the racks above there are long- 
shanked tools, with which the men of old were 
wont to do the work. 

These lathes are never used now, except for 
drilling holes, or for apprentices to practice on, 
but they serve to show what machinists had to do 
in olden times, when there were no vise benches 




to ait on and watch the chips curling oif the tool, 
as men do now. 

Hand lathes are not in great favor in large ma 
chine shops. They are not used, or should not be, 
for any purpose except drilling, and then they are 
no longer hand lathes, but horizontal drilling m; 
chines. There is no simple work to be done on 
hand lathe that could not be performed to bettei 
advantage and more cheaply on a machine con- 
structed for the purpose. 

Some large machine shops keep a hand lathe 
going continually, cutting off stud bolts, facing 
and rounding up nuts, and similar work. This 
does not seem profitable. A machine to do this 
work would do more, of a better quality, than 
hand labor could. 

The foot lathe — the terms hand and foot lathe 
are synonymous — is generally used, at the present 
time, by small machinists, manufacturers of gas 
fixtures, amateurs, etc. ; men who do not work a 
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lathe constantly, but are called off to braze or 
solder, or, perhaps, to fit some detail with a file. 
For these uses the foot lathe is one of the cheap- 
est of tools ; for tbe same person that does the work 
furnishes the power also, so that a man working 
on a foot, or hand lathe,, as it is often called, 
ought to have first-class wages. Moreover, a first- 
rate foot lathe turner is always a good mechanic, 
for it takes no small degree of dexterity to per- 
form the several jobs with ease, and dispatch, and 
certainty. To always get hold of the right tool, 
to use the same properly, so that it will last a 
reasonable time without being ground or tem- 
pered, to rough-turn hollow places with a square 
edge, to chase a true thread to the right size every 
time, without making a drunken one, or a slant- 
ing one, to make a true thread inside of an oil 
cup or a box — all these several tasks require good 
judgment, dexterity, and a steady hand. Of 
course, where a slide-rest is used, the case is dif- 
ferent. We allude, specially, to a cutting tool 
managed by the hand. 

To do all these things, however, it is necessary 
to have tools, and good ones, or none. It is an 
old saying, that a bad workman quarrels with his 
tools, but a good workman has a right to quarrel 
with bad tools, if he is furnished with them, 
through chance or design. It is impossible to ex- 
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cute good work with a dull tool, one badly 
shaped, or unsuited to the purpose, and, therefore, 
it is important to set out right at the beginning. 

There is no tool more efficient in the hands of a 
good workman, than the diamond point. Fig. 2, 
here shown. For roughing off a piece of metal, 
for squaring up the end, for facing a piece held in 
the chuck, for running out a curve, or rounding 
up a globe, it is equally well adapted. It may be 
truly called the turner's friend. 
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CHAPTER II. 

TOOLS. 

Any one who has watched a novice at work on 
a lathe, must have remarked the difficulty he has in 
controlling the tool and keeping up the motion ot 
the treadle at the same time. The two operations 
are difficult to " get the hang of," to use a homely 
plirase ; but once conquered, the work can proceed. 
The natural tendency is to slack up or stop the 
motion of the treadle while the tool is engaged, 
and the tool is, therefore, at one time under the 
work, at another time above it, at another jumping 
rankly in, until, finally, the piece goes whirling out 
of the center or the chuck, and the operator flushes 
all over at his awkwardness. 

This, of course, is remedied by practice ; and as 
this work is written mainly for the information of 
beginners and amateurs, we hope that experts and 
those who know all about hand lathes, will excuse 
allusion to such simple things as holding the tool 
properly, and kindred matters. 

The lathe must be of such a height as the work- 
man finds convenient, so that he is not obliged to 
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stoop mucli, and, at the same time, low enough to 
allow the weight of the body to be thrown on the 
tool when hard work is to be done. The speed of 
the lathe ought to be very high on the smallest 
cone, and there should be three speeds, at least,, 
for different work. The object is to regulate the 
velocity of the work in the lathe, and keep the 
motion of the treadle uniform, as near as may be, 
at all times. It distresses a workman greatly, 
when chasing a fine thread on a small diameter, if 
he has to tread fast to get up the proper speed, as 
he does when there are only two speeds. On the 
contrary, for larger jobs, it is difficult to keep up 
a rotary motion if the foot moves slowly, as it 
must in order not to burn the tool by a high ve- 
locity on some kinds of work. Foot lathes, in 
general, are not geared, although some are, and 
ought to have wider ranges of speed than they do. 
Where one class of work is done, however, it 
makes little difference, but for general turning, 
the speeds should vary. 

Another difficulty experienced by beginners is 
in holding the tool still — rigidly so. They allow 
it to " bob " back and forth against the work, if it 
runs untrue, so that it is impossible to make a job. 
The tool must be held hard down, as if it grew to 
the rest, and never moved, nor receded, until the 
cut begun is finished. 
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The " rest " ehoiild be of soft, wrought iron, 
since that material holda a tool with more tenaci- 
ty ; imposing less strain on the arms of the opera- 
tor. It should be dressed off smooth as often as 
it gets badly worn, or cot by indentations. Cast 
iron is not good, and steel is not so good as 
wrought iron. A special rest should be kept for 
chasing tbreada with, since the least obstacle is 
enough, when running up a fine thread, to divert 
the chaser and spoil the job, by making a drunken 
thread. If we now suppose the lathe to be in 
good order, the centers true and well-turned to a 
gauge, the rod (if that is the job) between them and 
properly "dogged," the centers oiled, and the 
rest at the right height, we shall be all ready to 
start. The rest should be high enough to bring 
the point of the tool a little ahove the center. 

To rough off the outside, and make it run true, 
is the first step, and the tool must, therefore, be 
Fig 3 




held as in Fig. 3, or so that the point and part of 
the edge alone engage with the work. This will 
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take off a thin, spiral cut, without springing the 
shaft or making it untrue. The whole surface of 
the shaft must be thus run over, beginning at the 
right hand and shifting the tool as fast as one part 
is turned. The tool should not be moved rigidly 
in a straight line toward the belt, but by holding 
it hard down on the rest, so that the bottom edge 
bears as in Fig. 2, and rocking the tool on that 
angle, so that the point describes a curve, as in 
Pig. 4. 




Fig. 4, the work will be turned evenly and true. 

"We must remark, in passing, that the person 
who reads these directions, and then undertakes to 
turn by them, will find that reading how to do a 
thing, and doing it, are two different matters. 

It looks very nice to see a skater darting over 
the ice at his ease, but try it once, and, if you 
never knew before, you will understand what ex- 
perience means. Trying to teach a person to be a 
turner, in a book, is analogous. One can only in- 
dicate the general method, and leave experience to 
do the rest. 
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After the whole surface has been run over, the 
same tool may be used on the flat side for redu- 
cing the work to one diameter throughout the 
Fig. 0, 




length. The reader must not assume that thers 
ia no other tool than a diamond point ; he will 
find many others adverted to, as we proceed. 

It is most important that the enda of a rod or 
shaft tthould be squared up first, before the body 




is turned, for the removal of some slight inequa^ 
ity subsequently may cause the whole shaft to run 
out of truth. The center must be drilled with a 
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Fig- 7- small drill, and slightly counter- 

sunk. When the end ia squared 
up, the center must be run back 
a little, so that the tool point 
may project over the drilled 
bold, and thus make it all true 
about the center, as in Fig. 5. 
This will make the work push 
over to one side of the center, 
but that is of no consequence. 
Let it run as it will; so long as 
it does not come out of the cen- 
ters there need be no apprehen- 
sion. 

Fig. 6, is another kind of 
roughing tool, to do heavier 
work with. 

There are two kinds of tools 
used iu foot liithes, called 
straight and heel tools. Fig. 7 
is a heel tool. It is so called 
from the heel which is forged on 
the lower end. One form of the 
straight tool has already been 
shown. The heel tool is used on heavy work, 
and the object of it is apparent, namely, to hold 
on the rest, and so impose but little labor on the 
workman to retain it in pkce, or prevent it from 
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receding. It is generally forged from half inch 
or five eighth steel. The steel is held in a handle 
twenty iocljes long, grooved on top to fit the steel, 
and furnished with a handle at right angles. This 
handle has a square eye in tho top that the tool 
passes through, A nut at tlie end of it screws up 
the eye and binds the tool fast in the groove, so 
that it cannot slip. 

It is given complete in Fig. 7. The lower han- 
Fig. a 
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work without danger of catching. The tool is 
used by resting the end on the shoulder, as in Fig. 
8, and turning the lowest handle. Since the heel 
holds the tool from slipping, there is no occasion 
to bear against it. In fact, there is no occasion, at 
any time, to force the tool from the workman, but 
it must be turned sideways, back and forth. A 
piece, properly centered, may be cut in any way 
without destroying its truth. 
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CHAPTER in. 

8CSAPKH8, ETC. 

To suit difiFerent kinds of work, aa previously 
stated, various tools are needed, but the reader 
must not expect to see them all illustrated in this 
book. The workman will learu what tools be 
needs, and make them for himself, which will be 
of more advantage to him than engravings could 
be. The tools here shown, will be found very 
useful in different places. 
^e- B- Fig. 9 is the end of a thin-edged, flat 
scraper, and is chiefly to be used on 
brass work. It may be of any length 
and size, but for small lathes, and light 
work, it is cheaper and handier to make 
it of thin sheet steel, one eighth or one 
tenth of an inch thick, and to form the 
reverse end into a round nose, or half-circle 
scraper. 

It often happens that fillets or hollows occur, as 
ill finishing ornamental brass work, in connection 
with flat surfaces. By having such a tool as this, 
the necessity of laying one tool down and picking 
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up anotlier, is obviated, for the two are combined 
in one. I'or iron work, it is customary to use a 
heavier and thicker tool for finishing. As in Fig. 



Fig. 10. 




10, the front edge 
slightly raised or con- 
cave, to make it sharp 
and hold a cut well. All 
I turning tools for finish- 
ing iron are made thick- 
er than those for brass, 
and should have lips, or curved cutting edges. 
Such tools cannot be u.sed for brass, as they are 
too sharp; the edges junip into the metal and 
spoil the work. 

A tool for scraping brass work of some kinds is 
made as shown in Figs. 11 and 12. 
Fig. II. 




There ia no occasion to make the ends at dif- 
ferent angles, except the convenience, before 
stated, of having four cutting edges on one piece, 
for any angle can be easily given by the position 
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of the hand or the direction of the rest These 
tools, here alluded to, are only to be used when the 
job has been all turned true and the scale removed ; 
they scrape^ merely, they do not cut. 

Such tools sometimes save a few steps at a critical 
period; that is, when the tool is well set and in plaoe^ 
so that the work is done better and more esqpe- 
ditiously. Apart from this consideration, there 
is the chance of cutting or injuring the hands, by 
the proximity of sharp edges. Under the control 
of an eipert, however, there is little danger from 
this cause, as inspection will show. Skilfrd men 
that have worked a lifetime at their trade, have 
few marks or scars on their hands, as a general 
thing. 

When these scrapers are used on cast iron, or 
indeed, on brass of a peculiar composition, they 
sometimes " chatter," as it is called, and leave the 
work full of deep, unsightly marks, like those on 
the edge of coins. The cause of chattering is the 
rapid vibration of the tool, so that it springs away 
from, and against the work, with great rapidity, 
leaving traces of its edge on the work. Chatter- 
ing may be prevented, by putting a piece of sole 
leather on the rest, between it and the tool. 

The tools with long handles are chiefly intended 
for heavy work, or that which requires both 
hands to the cut, but there are smaller tools than 
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these, used bj amateurs, wherein the common 
file handle, or one like it, only & little longer, is 
employed instead. 

CHASING AND SCREW CUTTING. 
In an engine, or power lathe, all screws are cut 
by trains of gears, as mechanics well know, but 
in the hand lathe, which was the first machine, 
screws, both male and female, must be made by 
chasers or hubs, both inside and outside. The 
chaser itself must he made first, however, and 
that is done by a simple tool called "a hub." 




The chaser is first forged in blank, for an out- 
Fig. 14. f;,!,'. 1). 




side (jhaser as in Fig. 14 and 
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inside tool. It is then filed up, and held against 

a hub, shown in Fig., 13, running in the lathe. 

This rapidly cuts away the chaser blank, and 

forms the teeth in it perfectly. The lines across 

it are spiral grooves, cut completely round from 

one side to the other, so that the hub cuts the 

blank like any other tool. Fig. 16 represents 

the chaser. 

Fig. 16. 
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It is not always an easy task to chase a true 
thread on a piece of work, and even " the boldest 
holds his breath for a time," if he has a nice piece 
of work all done but the thread, and that in a 
critical part. It is so easy to make a drunken 
thread, or one in which the spirals are not true, 
but diverge or waver in their path around the 
shaft, that many are made. That they are more 
common than true threads, is well known to me- 
chanics. To start a thread true is quite easy with 
an inside chaser ; for, strange as it may seem, it is 
seldom that a drunken thread is made on inside 
work ; only have the bore itself true, and the 
chaser will run in properly. The case is different 
when a bolt or shaft is to be cut. With fine 
threads, the slightest obstruction on the rest will 
cause the chaser to catch and stop slightly. No 
matter how slight the stoppage, it is certain to 
damage the thread. The injury is more percepti- 
ble on fine threads than on coarse, for, in the 
former, if the threads do not fit (as they will not 
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if they are drunken, one crossing the other, when 
both parts are put together), the drunken thread 
will not come fair with the other. In coarse 
threads, however, it will not be so apparent, for, 
by making the drunken thread smaller, it will 
have play and accommodate itself to its place. This 
is not workmanship, it is " make-shift." 

To chase a true thread the rest must be smooth 
and free from burrs or depressions. Nice work- 
men keep a special rest, with a hard, polished 
steel edge, expressly for this purpose. 

If the chasers themselves are smoothly finished 
at the bottom, on an emery wheel, they are all 
the better. With these precautions, and others 
noted below, success is certain. When a thread 
is to be started, take a fine diamond-pointed tool, 
and hold it on the end of the shaft to be chased. 
Set the lathe going, and give the tool a quick 
twist with the wrist, so that a spiral will be traced 
on the work, like Fig. 17. 

Fig. 17. 




Some part of this will correspond with the 
pitch of the thread to be cut, and there is less 
liability of making it drunken. By a little prac- 
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i 13 able to hit the pitch of the chaser ex- 
actly in making a start. 

" There is no trouble, after you once know 
how." We have chased quantities of small 
screws, with forty-eight threads to the inch, and 
not a sixteenth of one inch in diameter. If the 
chaser once hesitates on such screws, they are 
spoiled. For heavy threads — seven and eight to 
the inch, which is about as hard work as any one 
wants to do, — it is the custom of some turners to 
use a tool with only two teeth, and some use only 
a sharp-edged cutter, like Fig. 18, to deepen the 
Fig. !8. 




thread, the chaser being used afterward, to recti- 
fy the iob. There ia danger with this tool, unless 
it is used by an expert, of digging out the thread, 
-BO that the last end of it will be worse than the 
first. 

Another tool, used in chasing heavy threads, ia 
a doctor. This consists in having a fac-siraile of 
the thread to be cut on the back of the chaser, 
and in applying a short set screw behind, so that, 
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as the iron is cut away, tbe chaser may be fol- 
lowed up behiud. Fig. 19 13 the doctor, but the 
follower opposite the chaser is too narrow, and 
should be made nearly half a circle to avoid slip- J 
ping; with this exception it is all right. 

These tools, and the screws made by them, are \ 
all inferior to those made by lathes with tra- 
versing mandrels; that is, a mandrel which slidra 
in and out of the head stock, as in a Holtzapfiel J 
lathe. 

This lathe has a series of hubs, unlike the one t 
shown previously, slipped over the back end of the ' 

Fig. 19. 




lathe spindle (furthest from the workmsin) and a 
fixed nut on the head-stouk, which, being put in 



CHASERS, ETC. 89 

communication with the hub on the mandrel, 
drives the same in and out, according to the direc- 
tion the cone-pulleys are turned. Of course, with 
such an attachment as this, there is no danger of 
making drunken threads, for the hubs which 
start the threads, are cut with a train of gears in 
an engine lathe, so that it is impossible for them 
to be incorrect. Moreover, a square thread, or a 
V-shaped thread, can be made with them, which 
is not the case with common chasers. 

In lathes that have traversing mandrels to cut 
screws, the tool itself remains stationary, but as 
this is obviously a disadvantage in many kinds of 
work, it is fer better to have the tool advance and 
the mandrel revolve as usual. By this plan much 
time is saved, a greater range of work is possible 
with the same gear, and a piece that is chucked, 
or one that is between the centers, can be cut with 
equal facility. 

Any common lathe can be rigged to do this by 
putting a shell on the back end of the mandrel, 
between the pulley and the set screw, and slipping 
the hub over the shell, with a feather, to keep it 
from turning. To take a thread from this hub, 
a rouiid bar must be set parallel with the shears, 
in easy- working guides. The bar must have an 
arm at one end, to reach over to the hub, said arm 
to be fitted with a piece of hard wood, to match 
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the thread on the hub. The other end of the bar 
has the cutting tool in it ; of course, at right an- 
gles, so as to run in to the work, and bear on the 
tool rest. The tool is held in an arm on the bar 
by a set screw, so that it can be lengthened or 
shortened. 

By this arrangement, a true thread can be 
rapidly generated on any rod, hollow cylinder, or 
other kind of work — the pitch depending on the 
pitch of the hub. 

It is necessary to have as many diflferent hubs, 
varying in pitch, as there are diflferent kinds of 
work to be done, and, although the thread on the 
hub is only an inch or half an inch long, perhaps, 
a screw of any length may be cut on a rod, by 
simply shifting the cutter on the rest. This same 
bar is also useful for turning, as with a slide rest, 
for, by sliding it along gradually, it acts, in a 
measure, like a fixed tool in a slide rest. 

Fig. 20. From these hints the 

amateur who takes a lathe 
in hand for the first time^ 
or is, at best, a neophyte, 
may learn much to his 
advantage. Persons of a 
mechanical turn only need 
a hint, when the mind springs to the conclusion 
with surprising rapidity. 
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The little tool, shown in Fig. 20, is very handy 
in many instances, particularly for running under 
the necks of screws when the thread is cut up to 
the head. By so making them, the head comes 
&ir down upon its bed, and holds much better. 

4* 
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CHAPTER V. 

CHUCKING. 

Chucking work in the lathe is one of the most 
interesting branches, for here there are no centers 
in the way, to plague the workman, and the tool 
has a fair sweep at all parts. Every one who uses a 
lathe, should get a scroll chuck, Fig. 21, of Ciish- 
Fig. 21. 




man's make, (A. Cushman, Hartford, Connecticut,) 
that ia, a chuck where the jaws move up together 
toward the center, so that any round piece will be 
held perfectly true. This is a great convenience, 



for whether ' 



! have a ring to bore out or a 
i equally handj, and Jt. far 




better than the independent j i 
to be set up by mea- 
surement, and repeat- 
ed trials before it ia 
right. To those who 
cannot afford to pur- 
chase a scroll chuck, 
a wooden one can be 
made to answer eve- 
ry purpose. "Wooden 
chucks should be made 
of some hard, fine-grained wood, such as ■ 
mahogany, bo that they will hold well \ 
is driven into them. 

Fig. 33. Fig. 34. 

If we have a amall cylinder head to turn, fur 
instance, the back head, which has no hole in it 
to put a mandrel through, as the front one has, 



naple or 
hatuver 
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the wooden chuck will come in play. To make 
ouc, llio turoer takes a square block of the proper 

Fig. 36. 




thickness, say one inch, and saws the corners off, 
80 ttat it ia eight-aided. It is then ready to screw 
on the face plate of the lathe. This ia quickly 
done by having amail screw holes in the plate for 
3 shown in Fig. 1, page 17. 

The block ia then all ready 
k to work on, and the face must 
I be turned off true, and a recess 
I cut out in it to receive the head. 
I This is the head, Fig. 26. 

On the back side, there is a 
I projection to fit the cylinder of 
the engine. This must be turned first, and the 
flange faced off true: after that the head must be 
pryed out, (by making a little recess in the chuck, 




alongsideofit,)reversed, and put ill the chuck again, 

the flflished aide in, so aa to polish it on the oul- 

eide. Fig. 27. It must be driven up tight against 

Fig. 37. 

the face of the chuck, otherwise the flange will be 
thicker on one side than the other. In finishing, 
it will he found better to commence near the cen- 
ter, and work out toward the largest diameter, for 
it 13 necessary to get under the scale, or sand, left 
on in casting, first, before the work can he turned 
true, and this ia easiest done by beginning at the 
middle, where the speed is low. The scale is 
fused sand melted on the metal in the act of cost- 
ing. The best tool to do this with is the diamond- 
point, for it can be employed universally on 
straight or hollow surfaces, is easily ground, and 
always works well. After it, cornea the scraper, 
previously shown. It these chatter, a piece of 
leather must be put between them and the rest. 
It is also well to put a stout iron rod, or piece of 
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hard wood, between the back center of the lathe 
and the face of the plate ; this keeps everything 
steady, as shown below, so that a beautiful luster 
will be given by the tool alone. 

After the plate or head is firmly scraped, it 
must be polished with flour emery and oil. The 
emery first used must be No. 1, which is about 
like Indian meal ; if the work is brass, however, 
this will not be needed. This must be plentifully 
supplied with oil, so that it is like cream, and the 
workman, taking a soft pine stick, with the end 
pounded into a brush, so that it will hold emery, 
holds it hard up against the face of the head. If 
it has been properly scraped, a few revolutions 
will produce a fine-grained finish, but if it is badly 
done, the corners will be full of scratches and 
chatters. It takes time and experience to make a 
good finisher, and patience also, for men who are 
good turners, and can make excellent fits, are 
sometimes botches at polishing. 

After emery of the finest possible description 
has been used, a little rouge powder should be 
put on a piece of buckskin and applied to the 
work. This will make a polish equal to gold on 
brass, and like silver on iron. Instead of these 
methods many persons burnish their work. The 
burnisher is sometimes made of steel, of blood- 
stone, and of agate. Steel is the material general- 



CHUCKIXG. 47 

ly employed. It is polished as bright as can be 
on a buflf wheel, and must be preserved so, other- 
wise it is useless to attempt doing anything with 
it. Pumice stone is very good for polishing with, 
or rather for finishing the surface before polishing. 
Other substances will be mentioned hereafter. 
Steel and iron are best polished with a sharp tool 
and water. To turn steel with a handsome sur- 
face, the tool must be sharpened on an oil stone, 
and the speed high, then spit on the work and 
take light cuts, and you will have a nice job. To 
make a very brilliant polish on steel, it is neces- 
sary to use emery and oil, plenty of oil and not 
much emery, but this makes such a nasty mess on 
the lathe, that few good turners will do it. A file 
should not be used in the lathe if possible ; filing 
a job makes it uneven, and spoils the looks of it. 
It is difficult to avoid scratches, and the expert 
can generally tell the difference between work 
that has been turned true, and that which has been 
filed, and, in nearly all cases, it is quicker to turn 
the work to fit or to finish at once. 

In polishing round work, such as rods or shafts, 
it is much cleaner, and more expeditious, to make 
a pair of clamps like Fig. 28, and put the emery 
and oil on leather pads between them. The clamps 
consist of two straight pieces of soft or hard wood, 
lined with leather, though some use sheet lead. 
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The leather catches the polishing material and 
holds it, and, at the same time, keeps it continoally 
applied to the shaft. The clamps are slipped over 
the same, and the ends held in the hand. This 
utensil also gives a fine finish to the work, making 
it smoQth and even. It must be carried regularly 
along from end to end, sometimes fast and some^ 
times slow, so as to cross the lines, or avoid mak- 
ing a twist in the polish like a screw thread, 
which would otherwise be given. A very beau- 
tiful and brilliant luster can be given to a shaft of 

Fig. 38. 




iron or steel, after it is nicely finished, by hold- 
ing a sheet of fine sandpaper^ covered with chalk, 
on it. The glaze that this gives, makes the work 
glirtten like silver, but it also takes off all the 
groaso, so that the shaft is very sensitive to 
moisture, and is quickly rusted. 

This discussion about polishing has led us 
away from the consideration of chucking, which 
wo shall enlarge a little more upon. 
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The chuck is a very necessary and even indis- 
peoaable auxiliary when chasing. Threads can- 
not be caught in the jaws of a scroll chuck, be- 
cause, if set tight enough to hold the work, the 
threads are jammed so that they will not run in 
the part they were fitted to. If a piece, having a 
thread cut on it, like Fig. 29, ia to be turned out- 
side, it is very easy to chaae the pjg 30. 
cap first and then the cup it fits, 
so that the cap can be screwed 
into it and turned off where it ^ 
belongs; it will then be true, 
and is easy to mill on the edge, 

It must always be borne in 
mind that the chaser most be sharp. If it is not, 
drunken threads will be the rule, not the excep- 
tion. 

The chuck shown in Fig. 30, will be found 
very useful for holding metallic diaks, small 
box covers, or anything that requires merely a 
alight clasp ; it ia also useful for holding round 
plugs, pencils of wood, or penholders, to drill in 
the ends. It can be made eccentric with the 
mandrel of the lathe, if desired, so as to turn a 
piece on one side, or drill in a similar manner in 
the end of a plug. It is merely a piece of box- 
wood bored out, bored with holes, which are 
sawed down into slots, so as to form a series of 
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jaws, which are sprung ia by slidiug the ring I 
Fig. 30. 




down on them, 

great many can be provided. 
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CHAPTER VI. 

METAL SPINNING. 



Spinning sheet metal into various forms is 
another kind of work which can be done in the 
foot lathe, and it is here that the amateur can 
show his taste and dexterity. 

The process consists in forming a blank, like 
this engraving, into an omaraen Fig 31 

tal base for a lamp, or an oil cup , 
in fact, any thing whatsoever 
All that is requisite is to have a 
fac simile, in wood, of the shape V 
you wish to make. This is bolt 
ed or otherwise mode fast to the 
face plate, and the blank is then set up against it_ 
and held as the cylinder bead, shown in Fig. 26, 
is , that is, with a rod leading from the back cen- 
ter of the lathe to the work. 

A tool like Fig. 32 is then used to press the 
metal into all the recesses or curves of the pat- 
tern. The speed must be high, and the metal 
quite soft and moistened with a little soap-suds or 
oil, so that it will not be scratched by the tool. 
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To spin metal requires some dexterity, but it is 

easily acquired after a little practice. The rest 

must be furnished with holes, like Fig. 33, and a 

Pig. 33. Fig. 88. 



T 



pin, so that tho tool cac be brought up against it 
like a lever. 

Still another kind of meLil spinning can be 
done in the lathe. This relates to making circu- 
lar shapes, or cylindrical, more properly — such aa 
napkin rings, the tops of steam pipes, or similar 
Fig. 34. 




things. To do this, a mandrel is requisite. The 
mandrel must be of steel, and turned to the de- 
sired pattern — like Fig. 34, for instance. 

A ferrule is then made and soldered together 
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with lapped edges, so that there will be no seam. 
The maDdrel must be as much smaller than the 
size of the fiaished work as will allow it to come 
oEF freely, for it will be apparent that if the work 
was spun up on the mandrel, it could nerer be 
taken off.. The ferrule, when put on them, will 
stand eccentric to the mandrel, as Fig. 35. 
in this figure — that is, when the 
tool bears on it. In other re- 
spects the process is just the j 
same as spinning on the face 1 
plate. Tripoli, chalk, whiting, 
rotten-stone, and similar sub- 
stances are used to give the fine polish on such 
work. 

We know of no prettier or more expeditions 
process of making a small steam boiler for a toy 
engine, than by spinning it upon the lathe. The 
boiler will be very strong, have large fire surface, 
and be without joints, having only one at the bot- 
tom, where it is easily kept tight. Fig. 36 is the 
boiler. 

The metal must be thin (twenty gauge), the 
sheet brass sold in the shops will answer, as it is 
already annealed, and the corrugations must not 
be too d'iep on the sides, or the work will not 
come off the mould. The center of the fire-box, 
A, mast be Icfl fiat, so that the fine will have a 
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bearing on it. For a small engine, l-inch bore, 
and 2-inch stroke, a boiler ol" the diraenfiiona 
given here is ample. The flue must be brazed or 
soldered at A, and the bottom must be riveted at 
B, for every two inches ; this is not necessary, 
however. There are only three pieces in this 
boiler — the shell, the fire-box, and the flue, and 
the water must not be carried more than three- 
fourths of an inch over the crown of the furnace. 
We shall now again revert to cutting tools. 
Fig. 86. 




Probably many of our readers who use hand 
lathes not furnished with slide reat=» hive wished 
for that indisppnsable appendige where boring is 
to be done. For ordinary turning, we do not ap- 
preciate a slide rest on a hand lathe so much aa 
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many do that we know, but for boring out valves, 
cocks, or, ia fact, aujtbing, a scroll cbuck aod a 
good slide rest are invaluable. 

Some persona are always "meaning" to do a 
thing, yet never do it. Sometimes, for tbe want 
of facilities, at others for tbe lack of an idea. If 
tbe latter be of any value, we can furnish one or 
two on this subject that may be useful. 

One way to bore out holes parallel, without a 
slide rest, is to do it with the spindle of the back ■ 
head. With a tool of peculiar construction, holes 
varying in size, can be bored beautifully in this 
way. We preaent a view of such a tool in Fig. 
Fig. 37. 




37. It is merely a cross, formed on the end of a. 
center fitting the back spindle, the same as the 
lathe center does. The arma of the cross are 
made atout and thick, so as to admit of a square 
bole being cut in them. The hole is made by 
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driUiDg in and driving in a square drift afterwards 
to take off the corners. The shanks of the tools 
are well fitted to these holes in the arms, so th^t 
a slight pressure of the screws in the sides of the 
arm will hold them stead?. When used, the tool 
is put in the back spindle, and the cutters set to 
the size required, or less, if there is much to take 
out, and run through the work in an obvious man- 
ner. Any range of size can be had up to the di- 
ameter of the cross. It is not well to run the 
cutters out too far, however, as they wiU jump and 
chatter, or spring, and make ba'd work. The tool 
Rg.S8. 




is BO easily made that one can afford to have three 
or four, for different jobs. 

Another plan, but not so good, is to make a 

commou center and disk, like Fig. 38. 
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Here tlie cutters have a slot io them, throi:gh 
which a bolt passes and screws into the disk; a 
small piece of wood put at the bottom of the tool, 
between it and the cutter, prevents it from slack- 
ing off so as to diminish the cut These tools will 
be found useful, and will do good work if proper- 
ly handled. This latter tool ia better for wood, 
hut will answer for any metal by varying the 
cuttter. 

To make a slide rest, in the common way, is a 
costly and tedious job. For all purposes ot boring, 
a good one may be made as shown in the following 
engraving. Fig. 39. 

Fig. 39. 




This is simply a casting fitted with a screw and 
spindle, as shown. The spindle has a tool lei in 
the front end and held there by a set screw, and 
there is a wheel at the haok end to run the spin- 
dle in and oat. The casting has a leg to it which 
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enables it to fit the common post the rest for the 
hand tool fits. There is also a key to prevent the 
spindle from turning round. By this arrange- 
ment it is easy to bore, not only parallel holes of 
any size, but tapering ones, which is often a 
"great convenience. By a simple change of tool, 
it can also face off any casting, and can easily be 
made to cut a thread, of a given pitch, by any in- 
genious workman. Not only this, but it can also 
be made without planing ; or other work most 
amateurs have no facilities for. It is within the 
range of ordinary lathe work, and will be found 
indispensable. The T-head may be of cast iron, 
but the spindle should be steel, with a brass nut 
let in the back end for the screw to work in. 
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CHAPTER VII. 

ORNAMENTAL CUTTING. 

I SHALL now give some examples of turning dif- 
ferent things which are useful and interesting to 
work. These are only hints, and I make no claim 
to discovery, or to anything specially novel or 
ingenious. It would be very foolish to do that, 
for what seems remarkably "cute" to the de- 
signer of any particular thing, is often shown to 
be slow and unmechanical, compared to other 
ways by other men. I hope, therefore, that the 
expert will bear in mind the fact that, while he 
may know better ways to do the stfme thing, be- 
ginners are glad to receive instruction first, and 
improve upon it, so much as they are able, after. 

To MAKE A PAIB OF SOLITAIRE SLEEVE BUTTONS. 

— Solitaire buttons are those which have so lately 
come in fashion ; that is, a single stud with two 
eyes on the back for the button-holes of the 
wristband. It is easier to make one stud on the 
back of the button, and easier to fasten it to the 
shirt, as that is the kind I shall describe. 

Go to any dealer in box- wood, and procui'e 
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waste stuff, which he will sell at a small price. 
Take a piece an inch square, put it in tbe chuck, 
and tura it round on one end as far aa jon can, 
then reverse it, and turn the other end ; this will 
make a round plug. Take a ten-cent piece, and 



Fig. 40, 



Fig. «. 




chuck it, either in a wooden or scroll chuck. Cut 
out the center, so that you have a silver ring. It 
will be necessary to have two rings, one for each 
button. Put the box-wood in the lathe and turn 
the end as in Fig. 41. On the shoulder you are to 
shrink the silver ring just made, Fig. 40. To 
Fig. 42. fasten the ring properly, you 

have only to leave the center 
part of the box-wood a little 
\ larger than the silver ring — say 
/ the thickness of a sheet of paper 
— heat the ring slightly on a 
stove or over a spirit lamp, and 
clap it on to its place. "When it is cool, if proper- 
ly done, no power can remove it without destroy- 
ing the button. When the ring ia in place, it 
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only remains to turn it off as ornamentally as the 
workman desires. The edge may be milled, and 
Fig. 43. 




the face chased or left smooth. The center of the 
button, which is of wood, may be drilled in, and 
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a sqaare ebony plug put in, wbich will give it a 
tinique appearance, as shown in Fig. 42, In like 
manner ivory buttons may be turned and breost- 
b -pins spun up, either in gold or silver. Brass 
I "breastpins may be ornately turned, and afterwards 
electro-plated for a trifle. They will thus bo 
cheaply made, and the ingenious turner can please 
his lady friends by presenting them with speci- 
mens of his dexterity and taste. 

At the commencement of this book, I alluded 
to kthea with traversing mandrels, and to varieties 
of work done by tools not generally employed — 
that is, those which are not used by the hand, but 
in connection witb the lathe, and driven by belt- 
ing from a counter shaf^ over head. I give an 
illustration of such a tool, in one furm, in Fig. 43, 
It may be screwed in the tool post of the slide 
Fig 44 rest, or otherwise at- 

latbed to the latbe, 
and the belt from 
the counter shaft 
carried over the 
small pulley. The 
" driving pulley over 
head should be very large, so as to give a great 
velocity to the cutter, at least fifteen hundred 
revolutions per minute. The nse of this tool is to 
make ornamental designs — circular carving, it 
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might be called — on all kinds of turned work, as, 
for instance, in Fig. 44, where a small box for 
pins or needles is shown. This box is made by 
putting a piece of hard, finegrained wood in the 
chuck, boring the hole and cutting the thread. It 
is then removed, driven on a round mandrel held 
in the chuck, turned off round outside, and then 
prepared for the pattern as follows : — The design 
settled upon, the index plate must be brought into 
use, and the points inserted in such holes as will 
bring the pattern out right, or all the spaces equal 
— just as the teeth of gears are cut. The tool 
shown in Fig. 43, may be any desired shape. In 
the example of work, Fig. 44, it is made half 
round, and the pattern is called " bamboo," from 
a resemblance to wickerwork. The pattern is 
made to break joint, as mechanics say, that is, it 
alternates, so that the commencement of one part 
meets in the middle of the other. After one 
course is made all the way round, the tool is 
shifted on to another course, and the index 
changed as above mentioned, until the whole has 
been gone over. This produces a beautiful effect. 
It is easy* to see that a change of pattern is pro- 
duced at will, by altering the kind of tool and 
the index. As, for instance, in Fig. 45, where 
the pattern is entirely straight. When the de- 
sign is to be cut on such work, it is extremely 
convenient to have a pair of centers to set on the 
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lathe, acrosa the bed; tbco the fljing tool is not 
needed, nor tiie index on the lathe pulleys either, 
that on the centers being used instead. When 
this box ia held between the centers so as not to 
mar it, the handle may be turned and the work 
run along under the cutter, with great facility- 
The grooves shown in the box are first drilled at 
each end with a common drill, just to the corner 
of the drill, so that a neat and handsome finish is 
given ; a V-shaped cutter is then put in a mandrel 

fig. 45. 




between the centers of the lathe, and the pulleys 
Bet going, so that when the work is run under 
the tool, the slot or groove will be formed. The 
circlet, at the top of the box, is made by a crescent 
drill ground very thin and made sharp — a drill 
like a fish's tail, only formed on a half circle. 

Ofcourse, these methodsofdoingthis kind of work 
can, as I have said before, be varied infinitely, and 
are only cited as applicable to a common foot lathe. 
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CHAPTER VIII. 

CENTERS. 

An indispensable article on a foot latbe, wliere 
any fancy work is to be done, is the centers — of 
which I have before spoken — ^shown in Fig. 46. 
These consist of a common set of heads, with 
spindles fitted to them. One spindle has an index 
plate and spring, and the other has a common 
center. These heads set on a slide that is moved 
back and forth over a rest, screwed to the lathe 
bed as usual. It is easy to see that, with this, we 
can do some very fine cabinet work. Suppose we 
have a round vase turned up handsomely, and 
wish to flute the base or raake it a series of curves 
all round ; to do this, we have only to put it in 
the centers, set the index so as to come out even, 
as before explained, and go ahead. 

The kind of cutter to be used is a sort of gouge, 
set in a cast-iron head, something as a plane iron 
is set in its stock. That is, fitted tight to a groove 
and held by a set screw. Two of these cutters 
should be used, at equal distances apart, and the 
cutter head should be keyed on a short shaft, set 
6* 
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betweeo the main centers of the lathe. The 
Fig. 46. 




whole should be accurately balanced, or else the 
work will be full of chatters or ridges. Since 
centrifugal force increases as the square of the 
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"velocity, any thing that runs a little out of truth, 
will be very much exaggerated as the speed in- 
creases. By using cutters of different shapes, 
beautiful effects can be produced ; as, for instance, 
suppose we take a common round-nose cutter, set 
the index so as to divide the circle of the job wo 
are to work on in twenty-four part:*, and execute 
Fig, 47. 




that part of the design, then take a tool forming 
an ogee, and work out the spaces intervening, we 
shall find that the article, when completed, will 
have a beautiful appearance, and that, instead of 
being rouod, the bottom will be octagonal, which 
will present a pleasing contrast to the rest. 

The centers can be set at any angle with the 
cutter shafl and a pineapple pattern can be made 
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on Btraigbt surfacea, by executing one part at one 
angle, then reversing the rest that carries the 
centers, and finish the remainder, one part of the 
pattern crossing the other. 

I present here views of a novel ornament which 
exhibits great mechanical ingenaity and manual 
dexterity, but is otherwise of no value. It con- 
sists, in one form, of a globe with a series of rings 
or globes inside, and a six-armed spar projecting 
through holes — all cut out of one solid piece. Fig. 
47 

Rg.48. 




Fig. 48 shows how the points are turned. After 
the internal rings are cut out with a quadrant tool 
like Fig. 49, and the spur also severed, by cutting 
in the ends o' the boles (not boring theia out 



Bolid), th glolie is put in a shell chuck, with 
three set screws in it, as shown. The set screws 
go through the holes in the globe, and the cro93 




pieces, in between the spurd, serve lo jiteajy the 

job. Any number of points may be turned in 

the globe. Fig. 50 shows a polygon with many 

Fig. GO. 




Bpura turned ineide. At first sight it would ap- 
pear that the too!, severing the rings, would cut 
off the points also, but it will be seen that this is 
not the case, for the holes being bored so as to 
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leave a core standing (which afterward serves to 
make the points of the spur), the severing tool 
fidls into the holes and goes no further, and each 
division serves as a guide for the tool in the next 
hole, so that the globe is made the same size, 
without jags. The quadrant tool, shown before, 
must be followed round the shell in the act of 
cutting it out, so that it ¥nll make the same round, 
and the globe must be shifted in the chuck, to 
reach all the holes. It is no easy task to make 
this little afiEiir, for all it looks so simple. 
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CHAPTER IX. 

FANCY TUTtniNQ. 

Fig. 51 is another, a little more ornate and of a 
different pattern. The process ia essentially the 
same, except that there are no spurs and a solid 
disk ia lefli inside. This disk is turned out of a 




hall, left inside the exterior shell. One side of it 
is squared up before the ball is cut free from the 
globe, and the job is then reversed and the other 
side squared. The ball is then cut free, and the 
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loose disk is beld fast between a flat-ended driver 
in the live spindle, and a loose, flat-ended button 
on the back center. Tbe diameter is then decided 
through the hole which ia toward the reader. 
A little tool, which is very convenient for mak- 
Kg.53. 



ing small screws, is here shown in Fig 52, rather 
out of place, but it was overlooked before. In 
construction it explains itself. Holes of different 
sizes are made in a steel rod, and the end filed into 
shape, as seen. It has been found difficult by 
some to make these cutters work, but that was 
because they were not properly made. The 
trouble lies in drilling the hole. When the drill 
starts at first, the hole is larger on the outside, so 
that the screw blank, when cut, gets tighter as it 
goes in, and twists it oS. 

The remedy is, to drill the hole in some dis- 
tance and then turn off the outside end, ao that it 
gets where the bore is the same size. This refers 
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o small bolts, a sixteenth of an inch in dia- 
meter; where they are large, the trouble mpn- 
tiuned is not experienceii. 

It is convenient to have two sizes in the tool so 
that the heaviest part of the work can be done by 
one cutter, the tool reversed by turning it over in 
the fork of the jaws, and fioishing the blank with 
the last cutter. A watchmaker's fine saw is to be 
used to sever the screw from the rod. The tool 
itself is to fit in the spindle of the tail stock, and 
the screw wire is held by a drill chuck. 

In the matter of ornamental work, there are 
other details and plans in vogue among expe- 
rienced turners, which can only be alluded to, not 
diacusaed at length, for the reason that the styles 
are so numerous that an elaborate work might be 
made of them alone, with great profit. The scroll 
chuck or geometrical chuck, as it is sometimes 
called, is a complicated piece of mechanism, too 
costly for general use, and too limited in its ap- 
plication, to mechanics in general, to be of much 
utility. It does such work as may be seen on 
bank bills. The chuck plate, on which the work 
is fixed, is connected, by a train of gearing on its 
back, with a fixed gear about the spindle on the 
head stock, so that when the relation these gears 
bear to one another is altered, the motion of the 
work on the chuck ia accelerated or retarded, or 
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is made to assame certain poaitiona. An elliptic 
chuck ia quite another thing, the work done bjr 
it is ahown in Fig, 53, which consists, chieflj, of 
ornamental designs disposed in a certain order. 
In fact, the changes that ean be made are infinite. 
Mandrels — arbors, as 
many call them — are very 
naeful tools. Mandrels 
are made of wood and 
\ steel — usually steel, and 
never of wood, unless for 
/ some special reason. As, 
for instance, when a 
large brass ring haa to be 
turned. For this use a 
wooden mandrel is cheaper and more quickly 
made than a steel one. Beaides, it ia quite as 
good. Wooden mandrels should have iron cen- 
ter plates let in them, so that they will run true ; 
if the center was made in the wood itaelf, it would 
be liable to run out. Take a piece of sheet iron, 
one eighth of an inch thick and one inch square, 
hammer the corners thin, then turn them over at 
right angles with the plate. This gives four 
sharp corners, so that, when driven in the end of 
a block, it will not slip ; three small screws will 
bold the plate to the mandrel so that it cannot get 
loose. The center must then be countersunk, as 
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ftny otber is. SucK a mandrel, made of hard 
wood, hickory for instance, will laat a long time. 

Fibrous wood such as white oak, makes a good 
mandrel, for the reason that work, driven on it, 
compresses the fibers instead of scraping them, so 
that the size of the mandrel la unchaaged, 

Steel mandrels should be turned two in one, or 
largest in the middle, for amaJl work, each end 
being a different size. Each end should be tho- 
roughly centered with a drill, and countersunk, 
and a flat place filed ao that the dog will hold; 
not a scratch with a tool should ever be made in 
one, though few persona will take the paina to 
avoid doing this. 

It is unnecessary to tell the meelianic he must 
have a rack for hb tools, but we may tell the be- 
ginner so, and he will find it a great convenience. 

Now-a-days, the twist drills, made and sold in 
all the tool stores, are bo uniformly superior to 
any thing that can be made by hand, or by indi- 
viduals, and are, moreover, so cheap, that it is 
foolish to make drills. Those who have never 
used them, should not fail to order sets. They 
run all sizes, from a needle to an inch. 

There are not a few turners who spoil work 
simply from heedlessness. Not because they do 
not know any better, but because they are averse 
to taking a little extra pains. If a mandrel runs 
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out of trath a very little, sooner than alter it, or 
make a new one, they will try to " make it do.'* 
The result is easily seen when work is to be put 
together. Moreover, many persons use little cau- 
tion in setting their work in the lathe. Instead 
of always putting it in the same place, driving it 
from the same side of the fistce plate, it is entered 
at hap-hazard. It is not good to get into the habit 
of doing work in this way, for it soon leads to 
recklessness. 

Some are too lazy to go and grind their tools, 
when they know it should be done, and continue 
to use them to the ultimate damage of the work. 
It is easy for the practiced eye to see these appa- 
rently small things, for they constitute a great jmrt 
of the diflference between a good workman and a 
bad one. 
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CHAPTER X. 

ORNAMENTAL WOODS, 

In the matter of wood working, the amateur 
has a field as wide and attractive as the most en- 
thusiastic could wish. Of course, under this head 
only those that are ornamental are considered, 
leaving the plainer and rougher materials for do- 
mestic purposes. 

VARIETIES. 

Most amateurs ransack the stores of dealers in 
foreign woods, for rich and rare varieties, leaving 
our own native woods for others, of deeper hue 
and harder grain. Yet it would be difficult to 
find more beautifully veined wood than chestnut, 
butternut, some varieties of ash, the root of the 
black walnut, California rosewood, and oak ; all 
of which are indigenous. 

In foreign woods there are innumerable varie- 
ties, but as comparatively few of them are to be 
had, there can be nothing gained to the amateur 
by mere enumeration, I have said comparatively 
few are to be had in shops, and that is true for 
7* 
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this reason; the woods the amateur can readily 
obtain, are the woods of commerce ; that is, those 
used in the arts and trades. No one imports 
woods at a venture, or on chance of sale. Dealers 
know their customers, and when, by chance, thej 
find a captain of some foreign trader, who has a 
fancy lot which he has brought over, they send 
word to their best buyers, who come and view 
the lot, and take that which suits them, and the 
rest, worm-eaten and "wind-shaken," it maybe, 
is either burnt up, or thrown on one side for some 
button maker, who may find in the short odds 
and ends a profitable bargain. I shall, therefore, 
mention but a few of the leading varieties of 
choice woods, and these the most marked and 
contrasted. Very many diflfer only in the name, 
and, as far as mere exterior goes, are hardly dis- 
tinguishable from each other, while others are 
positively ugly. 

SNAKE WOOD. 

Prominent on the list of foreign woods is snake 
wood, or, as it is sometimes called, leopard wood. 
The markings and mottlings in this wood are 
certainly superb in fine specimens. I have now 
before me a small vase, made of this material, 
wliicb exhibits the most beautiful cloudings and 
veinings. The pattern, so to speak, is in alternate 
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ick and red blotcbes, like those on the back of a 
snake. Whea varuiahed and French polished, 
these are brought out in strong relief, and the 
effect is verj fine. There is one drawback to its 
Bse, however, and that is its brittleness. Not- 
withstanding the lathe be run at a high speed, it 
will frequently sliver and crack in the most un- 
looked-for and vexatious manner, and it is unsafe 
to undertake any very delicate or fine work that 
requires time and minute separation on the sur- 
face in this material; for general work, however, 
which has mouldings and convolutions on it, it is 
easily manipulated, and is susceptible of a brilliant 
polish. Further: it has the advantage of being 
"fast colors," which is more than can be said 
of many other foreign woods, "Whatever color 
may be developed in turning, will be retained to 
the end of time. This is not true of either tulip 
or granadilla wood. Both of these are brilliant 
in the extreme, when freshly cut, but by exposure 
to the air, fade away into the most sombre colors. 

TULir WOOD. 

This is a moderately hard wood, of a peculiar sal- 
mon-pink, veined with reddish brown and gray. 
The veininga are chiefly parallel with the grain, 
not straight, of course, but wavy and mottled. 
As previously remarked, it is beautiful when first 
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cut; but gradually fades into a dingy, reddish 
brown. It is a handsome wood for contrasting 
with ebony, or any dark variety, and is chiefly 
used for inlaying costly furniture, such as musical 
instruments, work boxes, etc., etc. It is undeni- 
ably handsome, however, and by no means to be 
disparaged. 

GBANADILLA. 

This is commonly called cocoa wood. It is 
hard, finely- veined, and capable of a handsome 
polish. It is largely used in the manufacture of 
table and pocket cutlery, for the handles. It 
comes in logs, from two to eight inches in dia- 
meter, and is one of the most easily worked 
woods. Quantities of it are employed for the 
handles of seals or letter stamps, in which instru- 
ments its brownish yellow color and markings 
must be familiar to many. It fades, however, so 
that in time it becomes almost uniform in its tone. 

TAMARIND. 

This wood is very unfrequently met with. I 
obtained, by chance, a large log of a wood- worker, 
and was highly pleased with it. It can scarcely 
be called variegated, except so finely as to be un- 
noticeable, but for a rich brown color and tint it 
is unapproachable. It is chocolate brown in hue, 
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and so hard and close in fibre, as to rive like the 
husk of a cocoanut, while under a burnisher alone 
it polishes like ivory. It is seldom one meets 
with a wood so wholly satisfactory, in its general 
nature, for all kinds of work where a hard grain 
and fine surface is desirable. 

CAM WOOD. 

This is a dye wood; that is, the shavings 
boiled in water, or treated with alcohol, yield a 
handsome dye, which is largely used in the arts. 
It is moderately hard, in about the same degree 
as mahogany, and is plain in surface ; it is hand- 
some for inlaying and veneering in contrast with 
ebony, but changes to a brown with age. 

BOX WOOD. 

This is so well known to be a fine-grained, buff 
yellow color, and easily worked wood, as to need 
little further explanation of its characteristics. It 
is becoming scarcer and dearer every year, but is 
of little general value to the amateur from its 
monotonous sameness ; one piece being like all the 
others ; whereas, with snake wood, or granadilla, 
perpetual surprises await one. Refuse box wood, 
in odd-shaped pieces, can be bought very cheap 
from those who make it a business to fit up blocks 
for engravers, and also from wood-type makers. 
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LAUREL BOOT. 

This is a peculiar wood, and, in mj opinion, 
more peculiar than pretty. It has a singular 
feeling under the tool, cutting much like cheese or 
gum ; like any thing else, in fact, but wood. In 
veining, it closely resembles brier wood and bird's 
eye maple ; pipes have been made of it. It is 
quite sound, but cannot be said to be handsome. 
It is the root of the common swamp laurel, I am 
told, and requires long seasoning and drying to 
be manipulated. 

WHITE HOLLY. 

This is a pure white wood, very easily bent, 
turned, and cut, straight of grain, and very useful 
for inlaying. Quantities of needle cases, fans, and 
such wares, are made of it. It is a native of this 
country, though the best is said to come from 
England. This seems quite unnecessary, for I 
have picked out of my wood-pile quantities of 
white holly, as handsome in color and in grain, as 
one could wish to see. 

EBONY. 

Every one has his prejudice, and I have no 
doubt but that many will consider me lacking in 
taste if I condemn this wood. It has one sole re- 
deeming feature — blackness — which renders it in- 
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dispensable in many cases. Yet I have seen rock 
maple dyed black, that put ebony to sbame for 
richness of color and fineness of grain. No ebony 
that I ever saw was bhckj naturally. It was 
brown, and became black by oiling and varnish- 
ing. There is a variety, called " bastard ebony," 
which is full of whitish brown stripes, and is soft 
like pine, but the true ebony is not to me a pre- 
cious wood, although it is expensive, and, in some 
cases, undeniably handsome. In spite of all se- 
lection, aided by good judges, I have frequently 
found my " black ebony " any thing but black ; 
it is full of season streaks and cracks, and splits in 
the most perverse and unexpected manner. 

OLIVE WOOD. 

This is the wood of the olive tree, and is chiefly 
valuable for its odor ; that is, to those who like 
that odor. In color it is like white wood, and is 
without any marked feature, except that of scent. 

SANDAL WOOD. 

This is a fragrant wood, light buflf-colored, and 
very soft, and straight in grain. In general it is 
like pine wood, splitting straight, working easily, 
and valuable solely for its odor. 
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BOSB WOOD. 

This is an exceedingly beautifill wood, and is 
so well known, in its general nature, as to need 
no recommendation. In marking, it is so delicate 
as to admit of the finest work, and yet retain the 
beauty of the pattern. 

CUBLED MAPLE. 

This is one of the most beautiful of our native 
woods ; in point of color, and power of retaining 
it, in marking and in variety, it is, to me, one of 
the most beautiful of all woods. The vein has a 
sinuous sweep and curve to it, which is heightened 
by varnishing and polishing, to a marked degree. 
All of the handsome woods, however, have a pecu- 
liar intractability, so to speak, which renders them 
slow and tedious to work. In fact, it is just this 
stubbornness of grain which renders them beauti- 
ful, for, by running in all directions, interlacing 
the fibres, so that the end of the grain is alter- 
nately presented side by side with the parallel 
grain, the light is caught and retained on dead 
surfaces that absorb it, making those beautiful con- 
trasts which the most uncultivated admire. 

bird's EYE MAPLE. 

This is also a handsome wood, full of round 
spots interspersed with circular markings, the 
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whole forming a hanJuome contrast when well 
handled. Pear and apple tree woods are also 
haDdsome, but none of the native woods exhibit 
BO great variety in tint and markings, as those 
which grow in tropical countries. There is no 
occasion to continue a mere Hat of woods which 
can be found in any shop, and this branch of the 
Bubject will be dropped. 

TREATMENT. 
The first thing that occurs to the workman 
when he possesses or sees a handsome piece of 
wood, is: What shall I make with it? Many 
kinds of wood show well in large works, but in 
smaller wares, such aa sleeve buttons, and napkin 
rings, they look like common wood ; it is, there- 
fore, labor lost to spend time in working out a 
nice job to show the veining and marking of the 
wood, because such veining ia not brought out 
fully. The first care is to select sound wood. It 
is one of the most vexatious things in the world 
to haye a nice job nearly done, and find a large 
worm hole extending right through the center of 
it, interfering with the tool and destroying the 
beauty of the piece. In such a case, the only re- 
Bort is to plug it up, but no matter how skillfully 
this is done, the plug is certain to show, and 
»lways mara the appearance. Some kinds of 



86 MANUAL OF THE HAND LATHE. 

foreign woods are almost always worm eaten. 
Snake wood, for instance, is very liable to that 
fault, and too much care cannot be taken in ex- 
amining it. Ebony is not so liable to it, and 
native woods are peculiarly free from it. 
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CHAPTEE XI. 



WOOD TURNING. 

In turning wood, the speed cannot be too higb, 
or the tool too sharp. The faster the speed, the 
more perfect the surface produced by the tool. In 
centering, also, -it is necessary to use care in get- 
ting a sound place to begin ou ; otherwise, when 
in the middle of a job, the centers change and the 
work is spoiled. This, of course, relates to work 
that is turned on centers, such aa chess-men, pen- 
holders, rulers with ornamental ends, " what-not" 
legs ; in fact, anything of that class. The driving 
center or one that goes in the head of the lathe, 
commonly called the live center — in opposition to 
the one in the back end of the lathe head, which 
does not move, and is called the dead center — 



Bhonld be properly made, or 
much confusion will be the re- 
sult. Very many use the com- 
mon bit, like Fig. 5i, which is 
a very poor device for the 
being no guard at the 



Fig- 54. 
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purpose. There 
of the bit, they are 
liable to slip when strain is brought on the work 
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by the tool ; it is, therefore, necessary to make 
the driving bit, or center, like Fig. 55, which re- 
presents a section through the front edge and the 
flat pieces at the top, to prevent the work from 
slipping. 

In turning very small work, say penholders 

Hg. 55. ^^^ example, I have 

foand centers useless 
to drive from, and 
after trying dogs, com- 
monly used for metal 
turning, and many 
other devices, have found no more efficient or 
expeditious plan than to round the end of the 
wood slightly with a pocket-knife, as in Fig. 56 ; 
insert the rounded end in a chuck, and place the 
other in the back center. In this way, I am able 
to command the whole range of the work. 
Pig. 56. from end to end, 

without interference, 
and to have the 
small tip where it is 
necessary to have it to keep steady ; that is, near 
the center. 

I saw all my pieces for turning, into square 
strips. I never split them ; splitting shivers and 
cracks hard and precious wood, and makes un- 
sound that which was previously sound. 
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Besides, it is more economical and more ex- 
peditious. K you cannot saw them yourself, 
handily, take them to the nearest wood-worker 
who has a circular saw, and he will do it for a 
trifle. 

8* 
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CHAPTER XII. 

TOOLS FOR WOOD TURNING. 

It does not seem necessary to go into the dis- 
cussion of toob, or shapes of tools, for wood 
turning, for the grand and great reliance for 
roughing is the gouge, and a skillful workman 
will do as many things with it as the Bussian 
carpenter is said to do with his axe, which is al- 
most his only tool. For smoothing, there is the 
flat chisel, and for special work, every one will 
find tools, or, rather, make those he finds best 
suited to his needs. 

I would, however, here say with great earnest- 
ness, that it makes all the difference in the world 
what kind of steel you get in your tools, whether 
they are worth any thing or not. I never found 
any turning tools in stores, that I considered 
worth any thing. They are generally made for 
working soft woods, such as pine, but the amateur 
needs tools of a different class and temper. Hard 
woods are full of dust on the outside, and seem 
more or less impregnated with silica, the principle 
which forms the coating on the stalks of rye and 
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cereal grains generally, which destroys the cutting 
edge in a short time, and also draws the temper. 
I have therefore found it convenient to make my 
own tools out of the best steel I could buy, and 
temper them myself. The difference is very 
marked, for where I formerly went to the grind- 
stone every few minutes, I now use a tool a long 
while, thus saving many steps and minutes. 

I therefore repeat — choose your steel from such 
as you find the best, and harden it yourself. If 
you don't know how, a few trials will enable you 
to do it " everytime," as the saying is. I have 
found Sanderson's, Jessops, and Stubbs, all good 
steel ; also Park Brothers American steel first-rate 
for general work. No doubt there are some who 
will take up this book, and for the first time read 
of the matters contained therein, to whom harden- 
ing and tempering are " all Greek ;" to such I will 
explain the process. 

Very often amateurs buy tools which are good 
if they were only properly hardened, and to them 
also, it naay be of service — if they do not already 
know it — ^to be able to do this simple thing. 
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CHAPTER XIII. 

TOOL TEMPERING, ETC. 

The great object is to barden at as low a beat 
as possible, so as not to injure tbe steel. The 
tool must not be treated as a blacksmith does 
iron, nothing like so hot, but so as to be of a dull 
cherry color. Steel that will not harden at this 
heat is poor stock. When so heated, plunge it 
into cold water. This will make the tool hard 
and brittle, like glass, so that it is not fit to cut 
with ; you must then rub it bright on a piece of 
emery paper or a grindstone, and hold it in the fire 
for a second or so at a time, until the temper is 
drawn to the right degree of toughness and tenaci- 
ty. This will be, for turning-tools for Aorrf wood, 
of a dull blue-brown, say violet, color. Straw 
brown is hard enough to cut steel, and you do not 
want such a temper for wood in general, but for 
some purposes, it is desirable to have a very hard 
tool. When the edge crumbles^ it is too hard, and 
must be lowered in temper ; when it rounds over, 
or dulls quickly, it is too soft, and needs to be 
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hardened. This much in the way of tools of 
which more will be said hereafter. 

Many things are not held in the centers at all, 
but are grasped by chucks, of different patterns 
or shapes. This, to me, is the moat satisfactory 
way of turning, inasmuch as it allows perfect 
liberty and sweep in all directions, and does not 
restrict the fancy or imagination of the work- 



It is not necessary to mention what kinds of work 
can he done, for that will occur to every one, but 
I will merely give here aa illustration of the fa- 

Fig. 58. 





cility which the chuck affords for all kinds of 
work. Fig. 57 is a box cover, and being held at 
first by the corners, permits the inside to be 
turned out to fit the bottom. Afterwards, what- 
ever finish or pattern is desired, can be given to 
the top. There is in every lathe, a center screw, 
like Fig. 58, which is useful for holding work 
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that has, or is to have, a hole in it, but for fine 
work it is not suitable, for the obyious reason 
that the screw spoils it. Fig. 57 is the scroll chuck, 
and is a favorite instrument of mine. I could 
dispense with many things — ^the face-plate of the 
lathe for one — ^better than I could with this. If 
I want to make a sleeve-button, there is mj 
friend, the scroll chuck, ready to hold the piece 
true to the center, without any adjustment what- 
ever and hold it firmly, too. K I wish to bore out a 
ring, the chuck will grasp true, and hold it with- 
out spring : in fact, not to dilate unnecessarily, I 
call it the one thing no turner can afford to be 
without. There are many in the market, but the 
best one for general work of this class, I have 
found to be that made by A. F. Oushman, of 
Hartford, Connecticut. He makes a very small 
chuck, also, for holding drills, that is exceedingly 
convenient for them, and for holding screw wire, 
or any work of that class. The " Beach Chuck," 
made by the Morse Twist Drill Company of New 
Bedford, Massachusetts, is also a good chuck, but 
as I am not now discussing the merits of chucks, 
I will return to the subject in hand — ^treatment of 
woods. 

I do not design, in this little work, telling any 
one how to hold a tool, for it is to be presumed 
that at least that part of the craft has been ac- 
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quired. Even if I did essay to tell them, I could 
no more impart such knowledge than one could 
skate by seeing another person do it. Observa- 
tion and practice are the only teachers. 



96 MANUAL OF THE HAND LATHE. 



CHAPTER XIV. 

ARTISTIC WOOD TURNING. 

Some of the most beautiful work, really artis- 
tic in every sense of tlie word, is made by laying 
up woods of different colors, biU of the same general 
character as regards hardness. If this latter pre- 
caution, which I have italicised, be neglected, the 
result will be wholly unsatisfactory, for where 
two or more woods of different densities are laid 
up together, side by side, the tool will act upon 
the hardest very well, but will glide or spring 
over the inferior material, and thus leave an un- 
even surface. "White holly and ebony work well 
enough together, but I do not consider ebony a 
hard wood. Of course there are many who will 
dispute this assertion, but it is easy enough to 
pick out specimens of any wood that are hard, but 
what I mean to say is, that, in general, it is not a 
truly hard wood, like rosewood or even cocoanut. 
White holly is almost as soft as pine, and con- 
trasts finely with the only natural black wood 
that we have. There is one other black wood, 
of which I have seen specimens, that is perfection 
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itself^ so far as color, grain, and strength are con- 
cerned. Indeed, it can scarcely be said to have a 
grain, so firm and solid is it in texture. It turns 
like horn, or ivory, and is of the "darkest, deep- 
est, deadliest," black. Unfortunately, I cannot 
give the name of it, for the reason that the gentle- 
man who gave it to me, did not know himself 
what it was, and he obtained it from the captain 
of a vessel trading to Africa.* 

Mere white and black wood, side by side, do 
not look well unless some kind of pattern or de- 
sign is observed, and if the pattern is obtained 
only at great expense of time and labor, it is also 
unsatisfactory. I shall show, further along, how 
different designs can be produced rapidly and ac- 
curately, with but comparatively little labor. 

By inlaying, too, many most beautiful designs 
can be produced, with but little labor compared 
to that which is generally bestowed upon such 
work. This kind of ornamentation is beautiful 
upon work tables, work boxes, cigar stands, paper 
knives, fan handles, fancy boxes, inkstands, card 
cases, vases, picture frames, penholders, sleeve 
buttons, ear-rings, chess and checker men, napkin 
rings, fancy drawer knobs, jewel caskets, watch 
holders, glove boxes, in fact, the whole array of 

* I have since learned that it is caUed African "Black Thorn." 
9 
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fine cabinet work, looks better when neatlj and 
tastefully inlaid ¥rith woods that match and har- 
monize with the subject, and with each other. I 
think that some of the methods I practice are new 
to most persons, and I am sure they will be found 
accurate and expeditions ; which last is a point of 
no small importance ; for when a person works a 
long time over an elaborate thing, he gets terri- 
bly tired of it after while, if it is slow and plod- 
ding. In fact, where there is much that is uniform 
in character, as in making a check pattern, in 
black and white colors in squares, not over the 
tenth of one inch wide — it is impossible to make 
any thing like regularity, or fine fitting, and close 
joints, by handling each piece separately. 

I therefore have a variety of what I call 
•* stock " on hand, ready laid up, in all colors and 
dimensions, so that I can choose from it exactly 
as I would pick out a tool. This stock consists 
of wood laid up in the patterns shown in Figs. 
69-67, and of sizes varying according to my de- 
signs, but generally very near the sizes here 
shown. 

These are laid up in long strips, say twelve 
inches long, or as may be conveniently handled. 
They are all sawed out with a fine circular saw, 
by some one who understands cutting hard wood 
for this purpose. The stuff must be shoved 
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through the saw with a very regular, gradual 
feed, so aa to cut a smootb surface, and if the saw 
ia not right for cutting smooth on the side, it 
mast be made so; for it will not do to plane the 
strips after they are sawed, as there never would 
f uniformity between them, and the joints 
Fig. 61. 




Fig. 04. Fig. 65. Fig, 



would be very imperfect. In gluing them up, 
there is nothing partiuolar to be observed, e.tcept 
that the glue must be very hot, laid on well with 
a stiff brush, and the stuff clamped between two 
thick boards, which have been planed perfectly 
true on the faces ; so that the union will be perfect 
between the strips. In this way the job will be 



52285311 
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well done, and the sections will show tiniformly. 
As it is the sections that are mainly used, this is a 
matter of great importance ; for when it is neces- 
sary to have an ornamental border to a work-box, 
for example, it is only requisite to saw off as 
many sections, from the end of any of the blocks, 
as may be desired ; as in Fig. 68. It is then a 

Kg. 68. 




simple and easy thing to lay them in, one after 
another, in the place that has been left for them. 

I do not saw off each square strip by itself be- 
fore I glue the stock, but I lay up several flat 
pieces, as in Fig. 69, which represents one end 
Fig. 69. section of the strips, longer than it 
is high, the saw removes some in 
cutting, so that when I saw down 
through the top vertically, as 
shown by the straight line A, T ob- 
tain square strips in long pieces, but all glued to- 
gether so they are easy to handle, these I after- 
ward glue together again, so that white and black 
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alternate, as in the checker-board, and I then have 
the pattern precisely uniform in all the length of 
the stock. I claim originality for this plan, and 
also expedition in execution ; more than either I 
get entire uniformity. Of course it is easy to 
make any other pattern in the same way, and it is 
surprising to see how many rectangular and acute- 
angled patterns can be made with these sections. 
It is sometimes possible to get veneers of the 
right thickness, but any veneer cutter will saw 
the wood as desired. 

Since the paragraph above was written, I have 
seen some "Tunbridge Ware" work made in 
England, which is, I am sure, done in the same 
way. Therefore, I am not the originator of the 
idea, but I can certify that it is a good and a 
quick way of making very elaborate patterns. 

9* 
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CHAPTER XV. 

STAMP INLAYING. 

Of course there are times and places where the 
sameness and rigidity of angular patterns are te- 
dious, and the eye and hand, fatigued by it, 
desire a change into something more graceful and 
harmonious in effect. The smaller the pattern, 
the more tedious, irksome, and expensive the 
goods. To avoid delay is one object of the work- 
man, but to obtain perfection is the chief. In 
order to do this, we must have some plan or some 
tool to multiply the same shape with great ra- 
pidity and regularity. 

In fine workmanship, or rather in small pieces, 
it would be impossible to cut out any great num- 
ber with the certainty of their being at all similar ; 
some would be large, some small, and all diflFerent. 
Let us imagine that it is desired to inlay a laurel 
wreath, or a garland of stars in an elliptic pattern 
about the edge of a box cover, as in Fig. 70. It 
will be seen that to cut each one in with a chisel 
would be an endless task. I therefore propose 
to do it much quicker than it can be done by 
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Other plan, and that is by a stamp. I make a 
Fig, 70. 




steel stamp, or puocb, of the exact size of tLe 
pattern I wish to let in the box, and am careful to 
have it bevel inwards, from the edges toward the 
top, aa in Fig. 71, not only to avoid breaking 
down the edges, but to make a clean, sharp im- 
pression in the 
wood. It 13 ne- 



Fig. 71. 



cessary to cut i 

pretty deep, for, 

with all your care, you cannot avoid breaking the 

edge to some extent, and it can only be practised on 
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any solid, sound wood, not veneered. Except for 
large patterns, I do not put veneers in these inci- 
sions, or stamp markings, as I could not cut them 
out so small, as the pattern shows in the engrav- 
ing, but I either make a cement of white lead, and 
posh that into the holes, or, using the same 
stamp I cut in the pattern in the wood with, I cut 
pieces out of thin sheet German silver, and push 
them in with great ease. If I use silver, I am 
careful to cut in below the sur£BM>e of the cover 
on the box, so that I can put the cover in the 
lathe again, and refinish the top so as to be flush 
with the silver. In this way I get a true, uniform, 
and even pattern, which looks as if it had grown 
in its place ; for grace and elegance of appearance, 
it cannot be surpassed. Where it is absolutely 
necessary to use a chisel and cutting tool to inlay 
with, I still make stamps, even so large as half an 
inch superficial area, for they are soon cut out, 
and serve to mark the outlines for the chisel, so 
that it is easier to cut the pattern by their aid. 

In straight lines, or even in letting in circles, 
parts of circles, ellipses, in fact, any curved or 
angular work with veneers, 1 invariably cut the 
pattern out before laying it on the box, and then 
fit the other colored pieces in the spaces left. 
Very many veneers cannot be handled at all when 
dry, without breaking all to pieces and spoiling 
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the pattern. It will be necessary to soak ebony, 
for instance, for some time before you want to use 
it. With this precaution, you can cut it in any 
shape without danger. It is the same with maple 
veneer. When I have cut out an intricate pat- 
tern in ebony, and wish to inlay the same with 
holly, I obtain an exact duplicate of the shape the 
holly should have, by placing it, wet^ over the 
ebony, holding it firmly, so that it cannot slip, 
and then rapping the holly with the end of a tool 
handle. In this way a fac simile of the pattern is 
transferred in wet lines to the holly, and you have 
only to follow them over with a lead pencil to get 
a perfect shape. Then take a sharp square-ended 
knife, and laying the veneer on a hard surface, 
cut slowly and carefully all round the marks, and 
after a few incisions, you will have the satisfaction 
of seeing it come out perfect. 
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CHAPTER XVI. 

DESIGNS IN MOSAIC. 

These methods greatly expedite the hbor of 
inlaying, for mere labor much of it is ; that is, 
when repetition of the pattern is frequent, as it is 
in small designs. 

The great trouble and vice of amateur me- 
chanics is haste; they are too anxious to see the 
result of a design to give it proper attention in 
detail, and, as a consequence, it lacks that nicety 
and uniform elegance that characterize the shop- 
made goods. For where men work by the day, 
they are not too energetic as a rule. 

DESIGNS IN MOSAIC. 

By this I mean the employment of small bits of 
diflferent colored woods to produce a certain effect. 
I have seen many that were made to represent 
foliage of trees, the wood being stained green, of 
course, but these works of art seem to me labor 
thrown away, and, except as mere curiosities, are 
in no wise attractive; for no workman can do 
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more than imitate nature in this line, and it is a 
poor imitation. 

A legitimate branch of this line of work is that 
wherein small bits, say of the size of Fig. 72, can 
be conveniently used. When laid in nicely, and 
the colors arranged to harmonize, they certainly 
look well, resembling the straw p,. ^ 

flower work, or inlaid straw 
work of Japan. The wood may 
be dyed any color desired, but it is much nicer to 
use those colored by nature, which do not fade. 
I give here a list of naturally colored woods, use- 
ful for this kind of work. 

Black — Ebony. 

Eed— Cam Wood, Tulip Wood. 

Yellow — Boxwood. 

White— Holly. 

Brown — Walnut, Cocoa. 

Red Brown — Spanish Cedar (cigar box). 

These woods all inlay well except the Spanish 
Cedar and Walnut, which are apt to chip and 
sliver off on the edges, when cut thin. Cam wood 
is a pretty red wood, very close in grain, but not 
to be had in veneers, as it is used chiefly for 
making dyes. Most of this kind of work looks 
better when ranged in angles about a center, 
though I recently saw a work-box in Boston, 
which had an accurate representation of a woi\sted 
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pattern worked on a canvas, but as the workman 
had unfortunately selected a very ugly pattern, 
and the woods had faded, his labor was wholly 
thrown away. 

After having arranged or laid one course in 
mosaic work, it is comparatively easy to follow 
the whole around, but it is absolutely essential 
that the pieces to be let in should be fac similes 
of each other, for unless this is the case, the pattern 
will come out wrong when the ends are joined, or 
where it meets. Great care must be observed in 
this, and as it would be almost impossible to cut 
slips of veneer so small, and be accurate, I prefer 
to take a slip of wood, and saw oiBf of the end, 
having, of course, previously planed and calli- 
pered the stick perfectly true. Here let me say, 
that the saw I use for this purpose, is the watch- 
makers' dividing saw, the same as jewellers use. 
Some of the saws are scarcely larger than a horse 
hair, while others are three-tenths of an inch deep 
and very narrow. With this instrument I can 
work very delicately as regards thinness and 
smoothness of surface. It is also admirable for 
scroll sawing, of which more hereafter. 

Of course, all these are small jobs, and small, 
fine work ; when it comes to more elaborate pat- 
terns, such as a regenerally found on tables, work- 
boxes, musical boxes, and similar things, it re- 
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quires more time, but as the pattern is large, it re- 
quires no particular patience beyond that which 
a very fine piece of work does. But where the 
pieces are small, as in mosaic, it takes a great deal 
of patience to pick up one after another, and no 
small degree of artistic talent to bring them all in 
in the right place. 

10 
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CHAPTER XVIL 

FINISHING THE OUTSIDE. 

When the pattern has all been laid, the next 
thing that remains is to finish the exterior, and 
polish it or oil it as may be desired. To do this 
it is, of course, necessary to use great care. The 
veneers, if they have been used, are very thin, 
about the twenty-fifth part of an inch, and there is 
not much to come off. It must therefore be 
scraped very carefully with a sharp scraper, 
either in the lathe, or, if the work be a flat sur- 
face, by a scraper held in the hand, and made of 
sheet steel of the best quality. In using the 
scraper, care must be taken to humor the grain 
of the wood, so that it will not be roughened up 
by being rubbed the wrong w&y. When it has 
been scraped sufficiently smooth, it must be tho- 
roughly rubbed with sand paper, until it has an 
even, uniform surface all over. If it is to be var- 
nished and polished, French polish as it is termed, 
such as is seen on pianos, it will require a long time 
and much experience to make it a success. The 
reason is this : the polish is really given to the 
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gum of which the varnish is composed, and not to 
the wood itself. The gam sinks into fhe pores of 
the wood aad fills them up, and hardens as it ts 
applied, but the fluids in which the gums are dia- 
Bolved, either turpentine or oil, evaporate compar- 
atively slowly, so that before each coat ia applied, 
the previous one must be dry and hard, or else 
the next one will be streaky, and the surface will 
be ridgy. 

The length of time depends greatly on the 
weather; from three to six months being re- 
quired to properly dry and harden a piano-case so 
that it will wear — six months is, however, ex- 
treme, and is only the case in very warm weather. 
It will eaaily be seen why so many amateurs fail 
in producing that vitreous glaze, or polish, which 
is 30 universally admired. Not one ia fifty has 
patience enough to wait until the first coat dries, 
before the second is applied, and they keep trying 
the varnish, to see if it won't work, in a day or 
two after it has been put on. It sometimes takes 
ten days before the third coat ia ready to apply 
the next. It is a common fault to apply too much 
varnish on the first coat. It ia necessary to rub 
it into the grain of the wood, so that it is tho- 
roughly charged with it, and ainka into the pores. 
By rubbing it is merely meant to take a little on 
the brush and cover the surface gradually, without 
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trying to make it look well or ill. The ground 
work has to be put on first, before any thing can 
be done toward ornamenting. After one coat has 
been put on, it must be rubbed down with sand pa- 
per to remove any varnish that may not have sunk 
into the work, and when all is fair and smooth and 
dry, a second coat may be applied and treated in 
the same way. The third coat may be applied 
rather more freely, and must be left to get tho- 
rougly hard before treating it. It must then be 
rubbed freely with pumice stone flour, and water. 
This will leave it bright and hard if the varnish 
has been skillfully put on, and a coat of flowing 
varnish may now be put on for the last. Flowing 
varnish is so-called because it is lighter in body 
than most varnishes, and is intended as the last of 
all, to produce that elegant glossy surface which 
characterizes all fine work. 

Many persons use shellac varnish, which is 
simply gum lac (the proper name is " lac "), 
which is a gum found in the Indies; the trade 
give it the names of shell-lac and seed-lao, and 
one other which I have forgotten : shell-lac is the 
kind used for varnish. The gum is simply dis- 
solved in alcohol of high proof; the solution 
being aided by exposure to a warm place and 
agitation from time to time. As this varnish 
dries immediately, or within an hour, owing to 



FINISHING THE OUTSIDE. 113 

the rapid evaporation of the alcohol ; it is very 
convenient for amateurs who are of an energetic 
turn of mind, and wish to see their productions 
turned and finished in a breath, as one may say. 
It takes a fair polish, but is by no means so dura- 
ble or beautiful as copal or hard varnishes. On 
some' woods, as, for instance, cherry, pine, or 
cedar, it is very appropriate, and looks well. 

It is quite easy to write these instructions and 
observations down, but there is a dexterity, ac- 
quired only by practice, which cannot be told to 
any one, and the operator must, if possible, inform 
himself by visiting the nearest cabinet or piano 
factory, and see with his eyes for himself. 

I should have said previously that ivory black 
introduced into shell-lac varnish, gives a very 
good black lacquer, closely imitating japan, while 
other colors, such as blue, carmine, green, or yel- 
low, have the effect of enamel when handsomely 
rubbed down and polished with several coats. I 
have seen some most beautiful knobs for drawers, 
fancy handles, etc., made in this way, that looked 
like porcelain. 

Oiled wood looks well in furniture, and there 
may be some who desire to use it on fancy work. 
It is simply linseed oil applied in successive coats ; 
but it requires time to dry, and always has a dis- 
agreeable odor about it. 
10* 
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CHAPTER XVIII. 

INLAYING CONTINUED. 

A VERY convenient tool for inlaying 
veneers edgewise, so as to produce alter- 
nate dark and white lines is made bj tak- 
ing a piece of steel, one fourth of an inch 
by one sixteenth thick, and making a 
chisel, like Fig. 73. The bottom is 
rounded to prevent it from digging in. 
To use this tool, or to inlay fine white 
and black lines, or white lines alone, all 
over the surface of any piece of wood in 
any pattern desired, it is only needful to 
mark out the pattern first, incise it all 
around with a sharp keen edge, such as 
a knife blade broken off to form a square 
end, and then follow the lines with this 
tool, when the wood will come away, leav- 
ing a clean channel, in which the veneer 
may be inserted with expedition and 
neatness. In crossing the corners, it is 
necessary to use caution, so that they be 
not broken away, for no inlaying looks 
well if chipped, or ragged at the edges. 
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This is especiallj convenient for drawing lines 
across mahogany boxes that have been put toge- 
ther before inlaying was thought of for them. 
The veneers should all be glued together, side 
and side first, that is, if two colors are used, then 
they will fit on the euda properly, and may be 
handled with more expedition. 



GLUING IN VENEERS. 

In a previous part of this little work I 



have ad- 



vised the use of waterproof cements for fine in- 
laying, so that dampness will not affect them, but 
as this is not always convenient, it is well to make 
the glue 80 that it can be used and the work 
finished off in a short time. This is easily done 
by making the glue as thick as it will run, or so 
that it is like a jelly. If applied in this condition, 
it will set hard in thirty minutes, and the work 
may be cut down without fear or danger of its 
moving. I have done this frequently, in order to 
see what kind of work I was making. Always 
put a clamp on your work wherever you can, for 
although the glue will adhere of itself to the 
wood, it adheres much more strongly if pressed 
down by a clamp. Also, never put a veneer on a 
piece of work that is uneven, for although it may 
set square under the pressure of the clamp, when 
you come to scrape it, it will give way and yield 
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to the inequalities, and when varnished and 
polished, will be full of depressions. 

Don't be afraid to rub down with sand paper, 
under the impression that you are spoiling the 
work, but let the varnish get thoroughly dried, 
and be hard before you attempt it. Be sure, also, 
to remove every particle of varnish if you touch 
it at all, otherwise that which remains will take a 
coat while the bare wood will not take so much, 
and you will have a surface full of scars and 
ridges. It is not necessary to touch the wood in 
rabbing down, but go down to the wood, so that 
a waxy appearance is presented, and you will have 
a handsome finish that will add greatly to the 
beauty of the work. White holly is easily soiled 
when used in connection with ebony, by the dust 
from it, and it will be necessary to rub it, or scrape 
it delicately, before varnishing, without touching 
the ebony. 

IVORY. 

This substance is certainly a most attractive 
one to the turner. Pure in color, hard, solid and 
strong beyond belief in texture or grain, it has 
the fewest disadvantages of any substance we 
use. It is easily dyed to any shade, and will hold 
it a long while. Either for jewelry, or rather for 
personal adornment, or articles of utility, it is 



INLAYING CONTINUED. 117 

well adapted, and but for the cost of it would 
be in general use. It is getting dearer and 
scarcer each year. The best comes from Ceylon, 
and that in least repute from African elephants ; 
the former is said to be much stronger and more 
solid. 

Of its general manipulation there is not much 
to be said, except that the workman will find it 
trying to the edge of his tools. In all respects it 
can be cut and turned like hard woods. 

Fig. 74 





It is easily softened by immersion for a time in 
weak acid, so that its friability, toughness, or 
tendency to resist the carving tool, is destroyed, 
and this without injuring the goods, unless the 
acid is too strong. 

As it is so expensive in general, it is well for 
the amateur to know that he can purchase it in all 
shapes, either in squares like Fig. 74, or in flat, 
cord-like slips, from dealers in it. I will mention 
one person, F. Grote, 78 Fulton street. New York, 
who generally has a good assortment of this kind. 

It is extremely convenient to find pieces of the 
exact size and shape one needs, and it is also 
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economical, both in time and material, for all 
ivorj must be sawed, and that is slow work where 
there are no facilities. After the article, what- 
ever it may be, is turned, it may be either dyed, 
or polished in its natural color. 

POLISHING. 

This is performed in the easiest way. A wet 
rag will polish ivory, but in order to put on a 
brilliant gloss, take starch, or Spanish white, satu- 
rate a wet rag with it, and hold it on the work ; 
when dried off and rubbed with a woolen cloth or 
a piece of chamois leather, it will have a brilliant 
and durable gloss. 

DYEING IVORY. 

I tried a great many plans and recipes for dye- 
ing ivory before I hit upon any that were in all 
respects satisfactory. Most of them were nasty, 
involved the purchase of drugs and dyes that 
were sure to be adulterated, and the results were 
vexatious, but one day, in dyeing some silk with 
family dye color, prepared by Howe and Stevens, 
of Boston, Massachusetts, the idea occurred to me 
to try it on ivory. It succeeded to admiration, 
and I had found what I had so long sought, 
namely, a clean, cheap, simple and sure method 
of coloring ivory to any shade needed, in a short 
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time. The color can always be had, ready for 
use, in any town, as much so as a bottle of ink, 
while the various shades and gradations of tint 
are ready made to hand ; there is no need of stale 
urine, or any other mess, — ^simple immersion in 
the hot liquid from ten to twenty- four hours will 
give a permanent and brilliant hue to any article. 
I have never seen such brilliant colors as these 
dyes give. The solferino and the black are par- 
ticularly handsome, and are insoluble in water ; 
that is, the goods may be washed without injury. 
The solferino will not bear hard rubbing in water, 
but the black and other colors will, without in- 
jury. The depth to which the color penetrates de- 
pends upon the length of time the goods are im- 
mersed, but twenty-four hours, and even six hours 
in some cases, will answer all purposes. For chess- 
men, the solferino is a splendid color, while all 
the other tints can be had for other kinds of fancy 
work. 

Ivory is particularly suitable for mosaic inlay- 
ing, as it never chips, and can be cut into the small- 
est and thinnest pieces without danger of fracture. 
It will hold on wood with glue, though there are 
other cements, stronger, for the purpose. 

It can also be dyed before inlaying, and after- 
wards rubbed down to a uniform surface, but the 
work must be done well, as the dyes do not always 
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penetrate equally, and if the work is delicate and 
the design small, it is apt to change the colors to 
rub them down. Napkin rings, breast pins, 
masonic mallets and emblems generally, miniature 
gothic chairs with carved backs for ornamental 
purposes, chess and checker men, small boxes for 
lip and eye salves, needle cases, thimble cases, 
ring and jewel boxes, penholders, silk-windera 
card cases, all aflFord a fine opportunity for the 
skill and taste of the amateur. 
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CHAPTER XIX. 

ORNAMENTAL DESIGNS FOR INLAYING. 

Although a handsomely veined piece of wood 
is as beautiful a thing as any one would wish to 
see, there are occasionally pieces of work that 
look well inlaid, and for this it is desirable that 
we should have as pretty patterns and judiciously 
chosen woods and contrasts as we can get. 

I give here what I think is a pretty design for 
the cover of a round box. It is easily made, and 
I venture to suggest that the following colors will 
will be found agreeable ; No, 1, tulip with out- 
side edge of white holly, tulip to be cut across the 
grain. No. 2, ebony cut out of a solid veneer, 
that is not pieced. It will save a great deal of 
time and labor to glue this veneer on to mahoga- 
ny a quarter of an inch thick, and then saw the 
pattern out with a fine turn-saw. To get the 
veneer oflf whole, soak it in warm water for a 
few minutes. No. 3, boxwood. No. 4, ebony. 
No. 5, tulip, or, if you can get it, turtle wood. 
It is sometimes to be had of Henry A. Kerr, 

Center street. New York, dealer in woods. The 
11 
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central flower can be omitted or executed. It is 
a good deal of work, but will make a beautiful 
piece when well done. Turtle wood ia very re- 
markable, being yellow inclining to salmon, 
mottled with brownish black streaks, sometimes 
black with superb crimson markings, like a sum- 
mer sunset after a thunder stonn. 

Fig. 76 is another similar pattern. Of course the 
workman will make such disposition of the colors 
as he pleases. When these are yamished and 
French polished, they certainly look splendidly, 
and are specimens of work that any one may be 
proud of; of course supposing them to be well 
fitted as to joints, and without the glairy, sticky 
appearance that characterizes varnish half rubbed 
down, and that worked before it has hardened. 
Hardening and drying are two different things. 
Varnish dries before it hardens, and requires time, 
the more the better, to season, so it can be polished. 
This is a very easy pattern to fit, and any one of 
experience can make it complete in four or six 
hours. 

Fig. 77 is still another pattern, but what ia 
shown dark, as at A, in the outer circles should 
be light to represent tulip wood. Tulip contrasts 
splendidly with ebony. The center or body of 
the cover should be rosewood. This must be put 
on first, all over the whole surface, and a white 
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holly ring put on the outside edge. The exterior 
and interior circles, which form the pattern, are 
then cut out by a tool like a carpenter's bit used 
in the lathe, as in this diagram. The letter a is 
round, and will, of course, make a slight center 
hole in the box cover, but as it is covered up that 
is a matter of no moment. The inner circles B 
should also be tulip, or some wood that contrasts 
with ebony ; mahogany is very handsome. This 
pattern is not pretty, but it is striking and unique, 
which is sometimes the same thing. Of course, 
the distances of the circles must be determined 
beforehand with a pair of compasses. 

In scroll sawing much can be done that is 
pleasing to the eye in small works, but for large 
designs and intricate ones, the amateur will find 
an upright or jig saw necessary, unless he be more 
than usually patient. 

For the joints of boxes before veneering I al- 
ways prefer screws rather than dovetailing, which 
takes a long time, and is no better when done ; 
screws are sure, never start, and save time, which 
is a great consideration with amateurs, whose 
tasks are often, indeed, in nearly all cases, carried 
on after some other labor is over, in the interim 
between arduous toil. 

White woods, such as holly, need white glue, 
else the joints will show. Beware of dust in your 
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varnish brush, and take care that you soak it for 
half a day before using it, else the hairs will come 
out on your work and ruin it. Flat, camel's hair 
brushes are to be used, and can be had in every 
paint store. Use only the whitest copal varnish 
for your white holly, else you will find it yellow 
holly after the varnish has been put on. Most 
varnishes need thinning slightly with turpentine 
before use, especially if they have been kept some 
time. 

Keep your lathe centers so that they run true 
on the points at all times, and have a mark on 
them so that they always enter from the same 
side of the lathe mandrel. 

When you put clamps on to hold your veneers, 
as you always should, be careful, if your wood is 
soft, that you do not set the clamps so tight as to 
sink the veneer into the lower wood, for the 
result will be an uneven surface, that nothing can 
remedy. 

Be careful to have clean glue and clean surfaces 
if you wish to make sound work. Dust or grit 
ruins glue so that it will not hold. 
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CHAPTER XX. 

GENERAL SUMMARY. 

In polishing metals, whether brass, iron, steel, 
or of whatever nature, it is essential that the tool 
marks and scratches of files, or other agents, 
should be entirely removed before the final gloss 
is given, otherwise the work will have a cheap 
look that detracts very much from its appearance. 

If emery of the finest character (flour) is used, 

with oil, the result will be very beautiful, but 

this makes a mess about the lathe it is desirable 

to avoid. Polish with oil is softer in appearance 

than dry polishing, and is much more durable, 

being not so liable to rust and tarnish. Dry 

polishing is performed with sand paper of various 

grades, running from J to 0. This gives a very 

bright, dazzling finish, that is easily rusted. 

Brass must be treated with rotten stone and oil to 

be nicely polished, and after this the burnisher 

should be used. Lacquers are employed for the 

purpose of preserving the polish unimpaired, and 

are made as follows: 
li* 
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LACQUERS. 

2 gals. Alcohol, proof, specific gravity not less 
than 95 per. cent. ^ 

1 lb. Seed-lac. 
1 oz. Gum Copal. 
1 oz. English Saffron. 

1 oz. Annotto. 

Another. 

40 ozs. Proof Alcohol. 
8 grs. Spanish Annotto. 

2 drs. Turmeric. 
J oz. Shellac. 

12 grs. Eed Sanders. 

When dissolved add 30 drops Spirit of Tur- 
pentine. 

Directions for Making. — Mix the ingredients, 
and let the vessel containing them stand in the 
sun, or in a place slightly warmed, for three or 
four days, shaking it frequently till the gum is 
dissolved, after which let it settle from 24 to 48 
hours, when the clear liquor may be poured off 
for use. Pulverized glass is sometimes used in 
making lacquers, to carry down the impurities. 

The best burnisher is a piece of bloodstone 
ground to shape and set in a handle ; they can be 
^Hiught for about a dollar and a half at any watch- 
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makers' tool store. Eouge powder is also an ex- 
cellent thing for polishing brass and German 
silver. German silver, in wire, also in sheet, can 
* be had at the same place. 

For silver plating fluid the workman will find 
that manufactured by Howe & Stevens, Boston, 
Massachusetts, to be the best of its class, as it 
leaves a thin coating of pure silver on the metal, 
which can be renewed from time to time, as it 
wears, by a fresh application. 

Any articles that require to be gilt can be best 
done by electro platers, who will deposit as much 
gold on the surface as one desires, even to the 
thirty-second part of an inch. It is better, how- 
ever, to buy a small battery, which can be had for 
four or five dollars, and do this for yourself. Yery 
many other things can be electro-plated, and fac- 
similes of medals produced at a small cost, which 
will be both instructive and ornamental. 

SOLDERING. 

There are many ways of soldering, but the 
amateur will find the spirit lamp and the solder- 
ing iron the most convenient and expeditious. 

In soldering tinned surfaces, no particular care 
is needed, as the solder will adhere easily, but in 
brass, or other metals, it does not do so without 
the aid of a rosin flux or acid solution. These 
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simply act to make the surfaces chemically clean, 
so that the solder will hold. In fact, cleanliness 
is absolutely indispensable to success, for the 
solder will crawl oflF of any thing that is dirty or 
greasy, even though it may not appear to be so. 
Lead and tin are used for solder, and can be 
bought of any tinner very cheaply. The end of 
the soldering iron (which is not iron, but copper, 
by the way) should be tinned, otherwise the sol- 
der will not hold on it, neither will it follow when 
the iron is drawn along a seam. 

The iron is readily tinned in this way. File it 
to the shape you want it, and put it in the fire, 
heating it pretty hot, but nothing like redness. 
You are then to wipe it clean quickly on a rag 
wet with soldering fluid, which can be had in 
drug stores, and is made of muriatic acid and 
sheet zinc dissolved in the same ; the zinc must 
be clean, and in small strips, and shaken gradually 
until dissolved. The solution must then be well 
diluted with water. It is used by wetting the 
rag aforesaid with it and rubbing the iron in it ; 
if block tin in strips be now rubbed on the end 
of the iron, it will adhere, and the iron will be 
ready for use. The iron must not be heated so as 
to melt off the tin and expose the copper under- 
neath ; for the iron is then useless until tinned 
again. 
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The soldering fluid is always to be used when 
brass, or any surfaces not coated with tin, are to 
be united, 

By the spirit lamp you can join metallic sur- 
faces very easily and quickly as follows : take 
your plate, pr whatever it is you wish to join to- 
gether, and scour it bright with fine sand-paper 
or pumice stone and water, on the faces to be 
united. Apply the soldering fluid, hold it over 
the spirit lamp blaze, and as soon as it is well 
heated, rub it over with a stick of tin ; when it is 
well tinned, lay it on a hot flat iron or the stove 
for a minute, until you have tinned the other 
piece, then clap both together, ana they will set 
instantly. 

The blowpipe is verj'- convenient for soldering 
small pieces together that cannot be touched with 
the iron, but as it requires some skill to use it, 
the amateur is not likely to be very successful 
with it. The articles to be soldered in this way, 
should be placed on a piece of charcoal, so that 
the heat will be equally distributed and kept up 
during the process. 

VARNISHING AND POLISHING. 

On no account is a second coat of varnish to be 
applied before the first one is dry. If this is done 
the result will be a sticky, ridgy, dirty looking 
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job. Before the work is varnislied even, it must 
be thoroughly sandpapered to remove inequalities, 
and the last sandpapering should be with the 
finest grade. Then apply the varnish, taking 
care not to put too much on for the first coat. 
When that is dry and hard^ sandpaper with fine 
paper again and varnish again. Three to four 
coats are enough for ordinary work. When the 
last coat is dry and hard, get some floated pumice 
stone flour, that is, pumice stone flour that has 
been washed, mix it with water to about the 
thickness of cream ; apply it to a woolen rag, and 
rub it gently over the work ; not too hard, for 
that would cut the varnish off down to the wood. 
After a while you will see that the surface of the 
varnish begins to have a hard, smooth body, like 
carriage work. When this occurs, you can wash 
the pumice stone all off*, and take a little Tripoli 
or rotten stone and oil, and rub gently all over 
the job ; you will then have a surpassingly beau- 
tiful and brilliant surface, that will show the 
grain and vein of the wood to perfection. If you 
desire the gloss that varnish gives, you must 
apply a thin coat of wearing varnish after this. 
In varnishing, you must buy " rubbing varnish " 
if you intend to polish and oil varnish, not spirit, 
which is apt to crack and rub up under the treat- 
ment. 
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BRUSHES. 

In varnishing, you, of course, desire to have a 
true and even surface, without a ridge to show 
where the brush left it. Gamers hair flat brushes 
are used for this purpose, but they will not an- 
swer in spirit varnishes, as the hairs drop out or 
are loosened from the action of the spirit on the 
shellac or glue, which holds them in. Bristle 
brushes are the best for general use. They must 
be soaked for an hour or more in cold water, to 
fasten the bristles before using. 

PEARL. 

This substance is easily sawed into shape, and 
is easily turned with a common steel tool. It is 
polished readily with pumice stone and water and 
'* putty powder," this last to be had of chemists 
or lapidaries. It is better to preserve the colored 
surface as nature left it, for the beautiful rays 
and tints presented by it are owing to a peculiar 
disposition of thin scales on the surface, which re- 
tain the light ; if these be destroyed, the beauty 
of the material is lost. It is to be had of marine 
store keepers generally, or the amateur can get it 
more readily of the nearest button manufacturer. 

MISCELLANEOUS TOOLS. 

If you buy any tools, always buy the best that 
money can get. P. S. Stubs' files, wire, rimmers, 
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and screw plates, are standard tools, and the ama- 
teur cannot go astray in choosing them. A vise 
is indispensable, and it should be large enough to 
hold the work without springing. 

CURVIXa MAPLE VENEERS. 

If you wish to curve a veneer so that it will fit 
a half or a whole circle, it is easily done by dip- 
ping it in hot water, when it will instantly curl 
up into any shape you want. I do this with bird's 
eye maple. This wood is easily stained any hue, 
and is rather handsomer in chocolate brown than 
in its natural color. It is then the nearest to 
French oak of any wood that we have, and that is 
unquestionably superb. Such markings and mot- 
tlings as it has, surpass anything ever seen; it is 
a deep, rich, chocolate brown color, full of snarls, 
curves, and knots, not over five eights of an inch 
in their largest diameters, and so beautiful that it 
seems as if some hand must have arranged them. 

The French oak is susceptible of a splendid 
polish, but I am unable to say how it works, for 
I never worked any, nor do I know where to get 
it. Curled maple will also take a handsome dye. 
Get Howe & Stevens's Dye Colors in powder — 
they can be had in any apothecary's store, of 
any shade — put it in an earthen dish and boil 
it, then dip or sponge the veneer with it. The 
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color will strike through and through, and you 
may sand-paper it as much as you please without 
removing it. It is a very beautiful job to take a 
plain ogee moulding and curl a bird's eye maple 
veneer on the round part, and an ebony veneer 
on the fillet or hollow, and then varnish and 
polish it. It makes one of the most beautiful 
picture frames that ever was seen ; having all the 
eflfect of mouldings made from the solid wood. 

CUTTING MISCELLANEOUS MATERIALS. 

By these I mean horn jet, malachite, alabaster, 
cannel coal, glass, and similar substances. For 
all of these, except malachite, steel will answer, 
but that steel will not touch. It is not a nice 
material to work, being apt to check and crack in 
the most unlooked-for manner. To those who 
have never seen it, I will say that it is a stone, or 
species of marble, obtained in Eussia, and is green 
in color, marked with white and greenish gray 
stripes. The green is specially brilliant, and the 
effect is very fine. Although it is so hard that steel 
will not cut it, it is easily scratched in use, and is 
a soft stone, and can be readily cut on a common 
vulcanite emery wheel, and polished on a razor 
strop covered with rouge j)owder. It is fre- 
quently used for jewelry. Glass is easily filed in 

a lathe with a common file, but I do not know 
12 
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what any one should wish to work glass for, as it 
is exceedingly dangerous from the splinters which 
fly from it, is quite friable and easily broken, and 
is, moreover, so common thit no value attaches to 
it. Very pretty vases can be made out of ala- 
baster by turning them in the lathe. 
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nnd Reporta. Tly JnoN Bleniaen. Illoatrnted Vy Gfteea 
large folding plat Bfl. 8v0 $9 00 



Containing Rules for Deaeriliing variouB kinds of Patterns 
used by Tin, Sbeet-iron, and Copper-plate Workers ; Practical 
Geometry; Mensuration of Surfftoes and aolida; Tables of the 
Weight of Metals, Lead Pipe, etc. ; Tables of AreoB and Cir- 
cumferences of Circles; Japnns, Vamisbes, Lackcra, Cetneots, 
CompoaitioDa, etc. etc. By Leko't J. Klikn, Master Me- 
chanic. With Dier One Hundred lUuatrations. 12mo. $2 50 



PDOTH.-M&BBLE WOBEBB'S HAKDAL ; 

Containing I'rncticnl Infonaation reaprcting Marbles in gene- 
ral, their Cnttlng, Working, null PoIiBhing ; Veneering of 
Marble ; Mosaics ; Compositian and Use of Artificiul Marble, 
StaceoB, Cements, Receipts, Secrets, eta. etc. Translated 
from the French by M. L. Boots. With an Appendii con- 
cerning American Marbles. 12mo., cloth . . $1 50 

■pOOTH AHD MORFIT.— THE ERCYCLOPEDIA OF CHEUISTBT, 

^ FHACTICAl AHD THEOEETICAI : 

Embruciugila application to Iho Arts, Mctallurgj, Minernlogy, 
Geology, Medicine, end Pharmacy. By Jambs C. Booth, 
Melter and ReQaer in the Dnited States Mint, ProfeEsor ol 
Applied Chemistry in the Franklin Institute, etc., aitsisted by 
CAMPnELL MoRFiT, sutbor of " Chemical Manipulations," etc. 
Seventh edition. Complela in one Yolume, royal Byo., BT8 
pages, with nuoierous nood-cnta and other iliuslrations. $5 00 

□0WDITCH.-~AKALTSI3, TECHmCAL VALtTATIOII, PtmiFI- 

■" CATION, AND USE OF COAL QAS : 

By Rev. W. R, Bowditch, Illuatrated with wood ongroy- 
ings. 8vo $Q 50 

■pox.— PaACTICAL HYDBAULICS ! 

A Series of Rules and Tables for the use of Eogiacers, etc. 
By TuoMiB Box. Y2iDo. $2 50 

-pDCEKASTEB.— THE ELEHENTS OF UECHAmCAL FHTSICS : 
By J. C. BuoKMASTKR, late Studeut in tbe GoTornmenl School 
of Mines ; Certified Teacher of Science by the Department of 
Science and Art; Eiaminer in Chemistry and Pbysica in the 
Royal College of Preceptors; and late Lecturer in Chemistry 
and Pbysica of the Royal Polytechnio luatitnte. Illuatrated 
with numerous cngraiiugs. In one vol. 12mo. . $1 50 

nlFLLOCE._THE AUEBICA5 COTTAGE BinLDEB : 

A Series of Designs, Plana, and Specifications, from $300 to 
to $20,000 for Homes for the People; together with Warm- 
ing, Ventilation, Drainage, Painting, and Landscape Garden- 
ing. By John BrLLOOS, Architcot, Ctiil Engineer, MecliHni- 
cian, and Editor of "The Rudiments of ArcMtectnro and 
BoUding," eto. Illnstrated by 75 engravings. lu one vol. 



is 6» ^m 



i HESRT CABET BAniD'S fATAI/XlTTB. 

piTLLOCZ. — THE BITOIKESTB 07 ASCUITUTIV US ABO 

For tlie use of Architects, Buildeis, Drangblameii, Hachln- 
isU, EDginecrs, and MechauicB. Edited hj Jons BctLocK, 
mtbor of "Tlie American CotUge Bailder." Ulnstinted hj 
250 eBgniings. In one Totnme Svo. . . . $3 60 

-DUBeH.— PRACTICAL ILLIFBTKATI0JI8 07 LAHI ASS KA.- 

■" KIBE ZBGIBES : 

Showing in detail the MwJem ImproyemenU of High and Low 
Preasare, Sorface CondeoaatioD, and Super-heating, together 
with Land and Marine Boilers. By N. P. Bcaan, Eagineer- 
nioatrated by Iwantj platoa, double elephant folio, with text. 
$21 00 



BUTE PtTEPOSEB. 
By N. P. Bi-EOH, Engineer, 12mo. . . .512 00 
■DTmOH.— THE BLIDE-TALVE PBACTICALLT COBBILEEED : 
By N. P. litmaa, aathar of " A Trealjao on Sngar Machinery," 
" Practical Ulnatrations of Land and Marine Enginea," ■ 
Pocket-Boot of Practical Boles for Designing Land and Ma- 
rino Engines, Bailers," etc. etc. etc. Completely illuslrateiL 
12ino $2 00 



Brewing Beer, Ale, Porter, incluiilng the Prooeaa of making 
Baiarian Beer, all the Small Beers, such as Root- beer, Qinger- 
pop, Saraaparilla-bBer, Mead, Spruce beer, etc. etc. Adapted 
to the uae of Public Brewers and Priyate Families. By M 
Faybttb Btbn, M. D. With illustrations. 12mo. $1 25 

■DTB?".— THE COMPLETE PEACTICAL DISHLIEB: 

Comprising the moat parfeot and eiaot Theoretical and Prac- 
tical Description of the Art of DistiUaUon and Rectification ; 
including all of the most recent improvements in distilling 
oppruatus ; instrucliona for preparing spirits from the nume- 
rous vegetables, fruits, etc. ; directions for the distillation and 
preparation of all kinds of brandies and other spirits, spiritu- 
ous and Other compounds, etc. eto. ; all of wtieh is so simpli- 
fied tfaat it is adapted not only to the use of eilensive disljl- 
lecB, but for every farmer, or others who may wish to engage 
in the art of distilling, iiy M. L* Faykttk Bran, M. D. 
With numerous engravings. In one volume, 12nio. $1 GO 



I 

I 

I 



ITESRT CAREY BAIRD'S CATALOGnB. 5 

pTSITE.— POCKET BOOS FOE BAILBOAD AKD CIVIL EITQI- 

CoDtaining New, Exact, and Coacise Metiiaila for Lajing oat 
Railrottd Curves, Switohes, Frog Angles and CroBsinga; tho 
Staking out of work; LoTelling; the Caloulation of Cat- 
lings; EmbnnUments ; Earlh-work, etc. Bj Ouvid Btbne. 
Illustrated. IBiao., full bound |1 75 

DYSNi:.— THE HAKSBOOX FOE TH£ AETIB&IT, HCECHAHIC, 
ASD EHQIKEEE i 

Hj Oliter HvE-VE. Illuelratod by 1S5 Wood Engrnvmea. Sv<i. 
f 5 00 

'DTBRE.— THE ESSEHTIAL ELEHEITTS OF FBACTICAI, ME- 

■" CHAJnCS: 

For Engiueering Students, based on tho rrinciplo of Work. 
By Oliteb BrnsE. Illustrated by Namerous Wood EDgray- 
iugs, 12ino 513 63 

■pYEHE.— THE PEACTICAl METAL-WOEKEE'S ASSISTAITT! ' 
Comprising Metallnrgic Chemistry; the Arts of Working all 
Metals and Alloys ; Forging of Iron and Steel ; Hardening and 
Tempering; Melting and Mixing; Casting and Founding; 
Works in Sheet Motal; tte Processes Dependent on (he 
DueUlity of the Metals; Soldering; and (he most Improved 
Processes and Tools employed by Metal- Workers. With tlie 
ApplicaUon of the Art of Electro- Metal 1 orgy to Manufactu- 
ring Processes; coUeeted from Original Sources, and from the 
Works of Holtiapffel, Bergeron, Leopold, Plumier, Napier, and 
others. By Olivei Btrne. A New, Revised, and improved 
Edition, with Additions by John Scoffem, M. B , William Clay, 
Wm. Fairbairn, F. E. S., and James Napier. With Five Hun- 
dred and Ninety-two Engravings; Illustrating every Branch 
of the Subject, In one volume, 8vo. 652 pages , $7 00 

■pYEHE.— THE PEACTICAL MODEL CALC0LATOE: 

For the Engineer, Mechanic, Maniiraoturer of Engine Work, 
Naval Architect, Miaer, and Millwright. By Olitxb Bydng. 
1 volume, Svo., nearly GOO pages . . . . $1 GO 
.— MAinJAL OF WOOD CAEVmO : With PrBotinal H- 
ona for Learners of the Art, and Original and Seleoled do. 
By WiLLiiH Bemkosb, Jr. With an Introduction by 
LLVH Jewitt.F. 3. A,,Bto. With 128 lUoattalionB. Uo., 
$3 00 



e ITESKY CAKF.T BAIRDP CATALOQCE. 

TIAIBD.— PBOTECnOR OF HOKE LABOB UH) EDHE FBO- 
" DOCTIOHB ITECESSABT TO THE PaOSPEBITY OF THE 

AKESICAF FASXEB: 

li/ llKSurCABEV Djibd. Sto,, pap*r . . , . 10 

IIAISD.— THE EI6BT8 OF AXESICkS PSOSVCZBS, ASB THE 
-^ WBOROS OP BEITIBH FBEE TEADE BEVEHUE BSFOBK. 

B; Hmibt Caect Baibd. (1870) .... G 

1} AIRO.— SOME 07 THE FALLACIES OF BSITISH-FBEE-TBASS 
^ EETEiniE-REFOBK. 

Two LHlert to Prof. A. L. Parry, of Willianu College, Miss. By 

Uzsat Cabet Baiqc. 0^71.) Paper . . . . B 

-pAIED~STAin}AIU) WAGES COKFUTIRa TABLES : 

An IraproTomeDt in all former Methods of Conipulalion, so »r- 

riSed tale per Jay or hour, may he aKerlaiaed at a glonce. By 

T. 6pa\oler Baibd. Oblong folio (6 00 

'pAUEBMAS.— TBEATISE OIT TEE UETALLTTBGT OF IBOIF. 

•" Illustrated. I2mo S3 SD 

gICKBTXL'5 TILLAGE BtrlLDEE. 

ii large plBt«a. 4to )10 00 

TIISHOP.— A EIBTOBT OF AKEBICAH HANTJFACTTTBES ! 

■" From in08 to ISQS ; exhibiiiog ths Origin and Growth of tho Prin- 

oipnl Meohinln Arts and Munufacturos, from the £nr)le?t Colonial 

Period lo the ProBut Time r By J. Le 
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QHAPUAK.— A TBEAnSE OH BOFE-KAEIITO ; 

As practised in priiate nad public Rope-yards, nith a Denoriptlon 
oftheMaoufuoture, Bulee. Tables of WeigbU, eto., adapted to tbn 
Trade I Shipping, Mining, Knilways, BnildDrs, eto. By Kobe rt 
■IAN. 24ino tl ae 



HENRT CARET BAIRD'S CATALOGUE. 



Couipi-iaing the Elementary Principles of MaubanioH, Me- 
oliaiiiam, and Motira Power, Hjdraulios and Hydraullo 
Motors, Mill-dams, Saw Mills, GrUt Mills, the Oat Meftl Mill, 
the BarlejMill, Wool Carding, aud Cloth Fulling and Dress- 
log, Wind Mills, Steam Power, &o. By David Ckaik, Mill- 
wriglit. Illustrated by cuniKrona wood engrayings, and fica 
folding plat«s. 1 toI. gra. . . . . $S 00 



Compriaiog Metallurgy. Moulding, Casting, Forging, Tools, 
Workshop Machinery, MwjhaDical Manipulation, Mannfaoturo 
of Steam-engines, etc. etc. With an Appendix on the Ana- 
lysis of Iron and Iron Ores. By Fhanc?is Campin, C. E. To 
Trhich are addeil, Obserratioaa on the Construction of Steam 
Boilers, and Remarks upon Furnaoes used for Smoke Preven- 
tion ; wili B. Chapter on Eiplosions, By B. Armstrong, C. E., 
and John Baurne. Rules for Calculating the Change Wheels 
for Screws oq a Turning Lathe, and for a Wlieel-oalting 
Maetine. By J. La Nicoa. Muiaeeweiit of Steel, inclndjng 
Forging, Hardening, Tempering, Annealing, Bhrinklng, and 
Expansion. And the Case-hardening of Iron. By 0. Eub. 
6td. Illustrated with 20 plates and 100 wood engravings. 

niMPlN.— THE PKACTICE OF HAITD-TUEinHa TS WOOD, 

'-' rVOHY, 8HEIL, ETC. : 

With Instructions for Turning suctt works in Ikletal as may be 
required in the Practice of Turning Wood, Ivory, etc. Also 
an Appendix on Ornamental Turning. By Fbakcis Ca) 
with Numerous Illustratlona, 12mo., cloth . . $3 00 

p&PSOTT DE DOLE.— DUSSAUCE—BLUZS AND CASBEUTES OF 

^ IKDIGO. 

A Practical Treatise on the Fabrication of cverf Commercial 
Product derived from Indigo. By Fblicibn Gapboh db Dolb 
Translated, with important additions, hy Professor H. Dua- 
12mo. 




I HESET CARET BAIBB S CATALOGUE. 

pAKET— THE WDBK8 OF HZHRT C. CASIT: 

COSTRAriiUS OR EXPASSION! REPUDIATION OR BE- 
SCMPTIOS * LeiWrs to lion. Hugh McCuIIoch. 8to. 38 

FlN.Ui'CUL CRISES, their Cttoses Bod Effects. 8to. pnper 

2& 

HARMOSY OF INTEBESTS; AgricnltHral, Manufaotnr!»g, 

and Commerdal. 8(o., paper $1 00 

Do. do. elath . . . $1 50 

LETTERS TO THE PRESIDENT OF THB UNITED STATES. 
Paper $1 on 

MANUAL OF SOCIAL SCIENCE. Condensed from Carey's 
" Principlea of Si>cial Sueiuie." Bj Kati McKian. 1 tdI. 
ISiDO. $2 25 

MISCELLANEOUS WORKS: comprising "Harmony of Inter- 
eslB," "Money," "Lettws to the Preflideiit," "French and 
American Tarifia," "Financial CriseB," "The Way Id Outdo 
England without Fighting Her," "ReBonrcea of the Union," 
"Tbe Pnblic Debt," "CoDlnction or Eiponaion," " Raiiew 
of the Decade I86T — '07," " Recoostractioii," etc. eta. 1 toL 
8to., cloth $4 60 

MO.VEY: A LECTURE before the N. Y. Geographioal and Sto- 
liiticiil Society. 8yo., paper 25 

PAST, PRESENT, AND FUTURE. 8vo. . . . ?2 50 

PRINCIPLES OF SOCIAL SCIENCE. B volnmeB 8to., cloth 
¥10 00 

REVIEW OF THE DECADE 1857— '67. Svo.. poper SO 

RECONSTRUCTION: INDUSTBUL, FINANCIAL, AND PO- 
LITICAL. Letters to the Hon. Henry Wilson, U. S. S. Sto. 
paper , . fiO 

THE PUBLIC DEBT, LOCAL AND NATIONAL. How to 
provide for ita discbargs while lesBcning the burden of Taxa- 
tion. Lottur to David A. Wella, Esq., U. B. Revenne Commia- 
aion. 8ro., paper 25 

THE RESOURCES OF THE UNION. A Lecture rend. Dee. 
1S65, before the American Geagraphicnl and Statistical So- 
ciety, N. Y,, and before tbe Americaa Associadoa for the Ad- 
Taacement of Social Science, Bostoa ... 60 

THE SLATE TRADE, DOMESTIC ANB FOREIGN; Why it 
Elista, and HowitnuiybeEitinguished. 12ino., cloth $1 M 



HENRY CAREY BAmD'S CATALOflUB. B 

LETTERS ON LN'TEKNATIONAL COPYRIGHT. (1867.) 

Piiper 60 

EEVIEir Of THE FARMERS' QUESTIOrr. (1870.) Paper 25 
BESUMPTION! HOW IT MAT PROFITABLY BE BBOUGDT 

ABOUT. (1800.) 8vo., paper .... 60 

EEVIEW OF THE REPORT OF HOM. D. A. WELLS, Specinl 

CommisBioner of tlia Revenoe. (1860.) 8vo., paper SO 

SHALL WE HAVE PEACE? Peace Financial and Peace Poli- 

tieaL Lettera to the President Elect. (1888.) 8yo., paper 60 
THE FINANCE MINISTER AND THE CUERENCY, AND 

THE PUBLIC DEBT. (1808.) 8to., paper . . 60 

THE WAY TO OUTDO ENGLAND ■WITHOUT FIGHTING 

BEB, Letters to Hon. Schuyler Colfax. (1865.) 8td., paper 
$1 DO 
WEALTH 1 OP WHAT DOES IT CONSIST! (1870.) Pttper2S 

pAHHS.— A TBXATISE OK THE TEETH OF WHEELS ; 

^ DenionBtrating tha best formg which ma ba glisn to Hiflm for th» 
pnrpcisea of MauLintry, such db MHl-work iind CljcU-worfc. Trnns. 
Ial«(I from the French of M. CiMUIi. Bj Jouh I. Hawkins. 
IIIUBtratad by 40 plates. Eva {3 00 

plOXE.— KHimO LEQISlATIOir. 

A paper read before Ibe Am. Social Science AaaooiatioD, By 
EcKLKT B. CoiK. Paper 20 

(^OLBOEir.— THE GAB-WOSKS Or lOITDOH: 

Comprising a sketch of the Gaa-worka of (ho citf, Process of 
Mannfaeture, Quantity Prodnceil, Coat, P,rofit, etc. By ZebAH 
CoLBUHN. 8to,, cloth 75 



ing its Capabilities, and Praclicol OhseryntionE on its Construc- 
tion and Management, By Zebah CoLBuBN. lUuatrated. A 
new edition. 12mo $1 25 

pOLBimrr ahd maw,— the watee-woeks of iohdon; 

^ Together with a, Series of Articles on variona other Water- 
works. By ZEttAH CoLBURN and W, Maw. Itcprinteil from 
" Engineering." In one Toliime, 8to. . , $4 00 

TviCHTEBaEOTYPIST ABB PHOTOGBAPHEE'3 COMPANION! 

■^ 12mo., cloth *1 25 




^ flrScnrrli for Self- Motive Power during the ITlh. 18th. nnd 
1 UtU uenturiis. Illuftratcii from TFirious siithetitic 
PaperB, Ebsbjb, Letlers, Pfirngraplia, aod numerous Palent 
Specificalious, witli an Introductory Essay by Hknet Djhi 
C. E. lUnstrnted by numerous cngrsTinea of machi 
12tno., doih $3 50 

niXOK -THE PEACnCAL MILLWEIGHTS AKD EHQIKEEE'B 

■^ GDIDE : 

Or Tables for Finding the Diameter and Power of Cogwheels ; 
l)iutnctcr, Weight, atid Power of Sbnfta; Diameter snd Strength, 
of Bolts, etc. etc. By Thomas D[\on. llilmo., cloth. $1 5& 

TJTNCAir.— PBACTICiX BUEVEYOE'3 GUIDE; 



nd ^H 

'I 



Cuntainitig the necesiuiry information to make or 

eonimon onpncity, a finished land Burreynr without the aid ot 

a teacher. By Andbkw Duncan. Illustrated. 13mo., cloth. 



of 



Comprising nil tha DiscovBrioa nni] ImprosBmanls made in . 

Frnnce, Great Britain, na<I the United StateE. Edited from J 
Notes and Documents of Messrs. Satlerou, Grouvelle, Duval, I 
Dessables, Laharraijue, Payen, Rcnfi, De Fonteoelle, Mala- n 
pcj-re, eto. etc By Prof il. Dussaeci, Chemist. Illustrated 
by 212 wood cngraTinga. 8vo $10 00 

TJUSBATICE— A GENERAL THEATI8E OH THE MiNTrEACTUKE 

^ or BOAP, THEOEETICAL AITD PEACTICAL: 

Coropri^ingtheChomistrjofths Art, aDoieriplion of all tha Raw , 
Materials nad their Uses. Direcliona fnr tbe Eftablbhrnenl oF 
Sonp Paclorj, with tha nooessary Apparatus, Instmotiona in th 
Mannfactara of 8T«rj yariety of Soap. Ihn Asjay nnd Determinatioi 
of the Value of Alkalies, Fatty Subslaoces. Soaps, eto. etc. B, 
PnocESSoa H. DcasAncB. With an Appendii, containing Ei 
traoti from tha Reports of the International Jury on Soaps, a 
nhibited in the Paris Universal EipoBition, 1SB7, tmmeroo 
Tables, eto. bIo. Illuatrnted by eograying!i. In one volume Svc 
of over BOO ppgea $10 



Ky Professor H. Dcs 



T^USSAUCE.— A FBACTICAL GITIDE FOB THE PEBFUHEB: 

Bting a PJcn TrtatiEe on I'erfumery the most favorable to the 
Bcmilj without being irjnrious to the Health, comprising h 
DescriptioD of the substanoea used in Perfumer;, tho Form- 
nlie of more than one thousand Preparations, such as Cosme- 
tiea, Perfumed Oila, Tooth Powders, Waters, Eitracta, Tinc- 
tures, Infuaiona, Vinaigrea, EsBenlia! Oils, Pastels, Creams, 
SoBpa, and mnn; new Hygienic Products not hitherto described. 
Hdited from Kotes and Documents of MesErs. Debay, t-unel, 
etc. Withadditionabji'roftssorH.OnssAncE. Chemist. )2ino. 



■$3 



Comprising tha Turiuua methods, by tb» alow and ths quid: pro- 
oessiJ9, with Alcohol, Wine, Sraln, Cider, nnd Molasses, as wdH 
is tha Fabrlaabiun of Wood Vinegar, elo. By Prof H. Duii3a.dcb. 
12nio. S5 on 

nXTFLAia.— A COHFLETE TBEATIBE ON THE SISTILIATIOH 
^ AHD MAHDFACTDRE OF AICOHOLIC LIQPOHS: 

From the Frercb of M. Dnpj.iia. Tronelated nnd Edited by M, 
Mi:Ke>nie, M I). IlIuBtrated by numerous large plates and wood 
engrarings of the beEt apparatus calculiited tor producing the 
fiseet products. In one vol. royal Svo. tlO 01) 

[O^ Tbia is a trenliss of the highest SEienlifio merit and of the 

In the Toriety of its oontonts. any eimilai volorne in the Englieli 

language. 
nE QSAFF.— THE &EOMETBICAL 8TAIIUBTJILDEE3' BVlDt : 
^ Being a Plain Practieal System ot Hfltid- Hailing, embrooing all 

its necessary Details, and GoomeCrioalt; Illustrated by 22 Steel 

BngraTiiigs ; together with the nse of 

plas cf Prootioa! Geometry. By S[M 



K QuArr, Arcl 



t& 00 
nTEB AjITD OOLOB-MAEEB'S COHFABIOH : 

Containing upwards of two hundred Receipts for maldog Co- 
lors, on the most approved principles, for all the vnriouH styles 
atid fabrics now in existence ; with tha Scooring Process, and 
plain Directions for Preparing, WaBhing-oS', and FiaishiDg the 
Goods. In one vol. 12mo SI 25 



ncxRV Caret baibd's cataloocb. 
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TiABTOIT.— & PRACTICAL TB£ATISE OR BTSEET OB BOSSS- 
■'-' POWEE EAILWAYS : 

TliL'ir Luupiiion, Construction, nnd Manngemenl ; with Qeoeml 
rinna and Rules for their Orgaoiintioa and Operation ; toge- 
ther with EKaminatioiiB kb to their Cnrnpnrstive Advrtntagea 
ovor the Omnibus System, nnd Inqniriea as to their TaJae for 
ImestiaeDt; inciudiag Copies of Muaieipal Ordinancea relat- 
ing thereto. By Aliiandeb Eastos, C, E. IlluBtrsterf by 23 

pintes, 8<o., cloth $2 00 

pjasYTH.— BOOK OP DEalGITB FOB HEAD-STOHEB, JTUBAt, 



1 



•,*TbiBToiume, for tl.H baintj nnd vBrietj of its designs, hu 
nnyer ii.en lutpneBBJ by any publication of the kind, and should 
bs in tha handa of every marble -worlier viho doee fine mosomectal 
work. 

pAIBBAIBK— THE PSIHCIPLEa OF HECKAITIBU AlTD HA- 

^ CHIMEfiY or TEAK3MISSI0IT ; 

Ciimpriaing tlie I'riDclplea of MeohBDiam, ^Tietls, and Pulleys. 

StrewEth and Proportiotii) of Shnfta, Cuupliugs uf Shafts, and 

Engnging niid Disengaging GeaP. By Wiluau FaigbaIBM, 
Esq., C. E , LL. D,, P. R. S., F. G, S., CorrespondiEg Member 
of the National Institute of Franco, and of the Royal Academy 
of Turin ; Chevnlier of the Legion of Honor, etc. eto. Beau- 
tiruliy illustrate J by over 1^0 wood-cuts. In one volume 12ina. 
$2 60 
pAIEBAIBlI.— PEIME-MOVEBS : 

OompriBitig the Aceumulation of Water-power ; the Construc- 
tion of Water- wheel 3 anil Turbines ; the Properties of Steam ; 
the Varieties of Steam-engines and Boilers and Winil-milla. 
By William Faihbaiem, C. E , LL. U., F. R. S.. F. G. S. Au- 
thor of "Principles of Mechanism and tbo Machinery of Trana- 
mission." With Numepoua lllustrationa. In Due Tolame. (In 
press.) 
pILBABT.— A PEACTICAL TBEATISE ON BAITKHTG: 
" By James William G[leakt, To which is added: The Na- 
TioBAL Bank Act ah row in pobpe. 8vo. . . $4 60 



r;A,lAuGK?SEB,M.D., 

nlarj^ed. By Gtogob 
St and Kn^ieeer. UK 



ilion, revised 
1, Consnlting 



eE^■^lT caret baird-s catalogue. 



Iu3trated by twenty-three large and beautifully engniTed 
pialea. Oblong $3 00 



liy E. B. Grant. 12mo SI 25 

Q2EO0BT.— HATHEMATICB FOE PRACTICAL MEJl! 

AJaptciI to tlio Pursuits of Surveyors, Architects, Mechanics, 
and Civil Engineers, By Ollstuds Gbegobt. 8yo,, plates, 
cloth $3 00 

QRISWOLD.— KAItEOAD EHGIHEES'S POCEET COMPAHIOH. 

^ Ccnippiaing Bales for Calculating Doflootion Diatancea and 
Anglos, Tangential DiEtauocB and Angles, and all NecesBaiy 
Tables for Engineers; also the art of LEvelling f:om Prelind- 
nary Survey to the Conatmclion of Railroads, intended Ei- 
presslj for the Young Engineer, together with Numerous Vala- 
able Rales and Einmples. By W. Gbiswold. 12mo., tucbs. 
CI 7Q 

n imTTiEE.-i(rrAixic alloys : 

Being a Practical Guide to their Chemical and Physical Pro- 
perties, their Propamtion, CompoBition, and Uses. Translated 
from the French of A. Gdkttikh, Engineer and Direolor of 
Founderies, author of "La Foaderie en France," etc. etc. By 
A. A. Fesqdet, Chemist and En^neer. In one voiutue, 12mo. 
¥3 00 

r Manufacture. By a I'raclical 
Ilntter. Illustrated hy Drawings of Macbinerj, &c., 8to, 

(1 25 

Interior Decora- 
tions: with a Practical Treatise on House -Painting. By D. 
R. Hay, House -Painter and Decorator. Illustrated by a Dia- 
gram of the Primary, Secondary, and Tertiary Colors, 12nio. . 
92 25 
UGHES.— AHEKICAU HILLES AlTD HILIWBIGBT'8 AB- 
SISTAKT: 

By Wji. Cabteb HtsHEa. A new edition. In one volume, 
l-2ma .... ¥1 50 
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U UAT.— TEE PRACTICE Qt FH0T0OEAFH7. 

Bjr RoBEKT Hunt, Vice- Preai dent of the Tli olographic Society, 1 
London. Viilh Duoieraua Ulustratioiis. 12aia., cloth . 



piTBST.— A EAHI^-BDOK FOB ASCHnECTIIBAL SUUVKYOBB t ' 

Comprising Fonnulic aaeful in Designing Builders' iFDrk, Tabla-a 
of Weights, of the materials used in Building, Memoranda M 
connected irith Buitdera' irorb, Meusurntion, the Practice oi 
Builders' Mensurement, Contracts of Labor, Valuation of Pro- ' 
perly, Snmmarj of the Pmetice in Dilapidation, eta, eto. By 
J. F. IIoBST, C. E. 2d edition, pocket-book form, foil boirn 
$2 60 

pavia.— BAIL WAT PBOPEBTT: 

A Treatise on the Construction aad Stiinagement of Eailwnrs ; 
deaigned to afford naeful knowledge, in the popular aljh 
holders of thia cluaa of property; as well as Kailffay Mnnii-: 
gera, Officers, and Agents. By Jons B. Jhbvib, late Chief' 
Engineer of the lludsou Hiver Railroad, Croton Aquedact, &g. 
One vol. 12nio., cloth .... . (2 00 
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J other porposea. By I 
illu3trati(jQa. GOT pp. 1 
. 410 



TOHHSTOir.— IKSTEUCnOKa FOE THE AHALTSIS OF SOILS, 
" LIUESTDNEB, AND SAHiniEa 

ISy J. W. F. JoHNBTOS. 12mo 

■gTEHE.— A HAHD-BOOK OF PBAOTIOAX GAUGnTO, 

For the Use of Eegincera, to which is added a Chapter on Dis- 
tillation, describing the process in operation at the i 
House for nscertalniiie the Etrenglli of wines. By Jabeb B. 
Kkkns, of H. M. Customs. Svo. 



V'Ejrnan.— A tseatise oti a box of ihstbukebts, 

And the Slide Rnlo; with thn Theory of TrlBonometry and Lo- 
gitrilliTn?, iacluding Practical Geometry, Surrejing, Meftaur- 
ing of Timber, Cnsk nnd Mult Gnugicg, Heights, and UistnnceH. 
By Thomas Kentish. Iq one Tolume. ]2mo. . . f 1 25 



TTOBKLL.— EEITI.— MIHEEALOGY SIMPLmED: 

A 6!iort metliod of Determimug and Classifying MineraJs, by 
meana of aimple Cbemicul Eiperimcnts in tho Wot Way. 
TraDstitted from tlie laat German Edition of F. Von Kobell, 
with an Introduction to Blowpipe AnalyBia and other addi- 
tions. By IIknki EbNi, M. D., Chief Chemist, Deparl^ment of 
Agrioultare, »nthor of "Coal Oil and Petroleum." In one 
Tolame. Umo. ... . . $2 50 



UTDBIN.— A THEATISE OIT STEEL; 

Comprising its Theory, Metallurgy, Properties, Practical Work- 
ing, and Use. By M. H. C. Labdbin, Jr., Ciril Engineer. 
Translated from the French, with Noteii, by A. A. Fesodet, 
Chemist and Engineer. With an Appendix on (he Bessemer 
and the Martin Prooesses for Manufuc luring Steel, Trota the 
Report of Abbax S. IIewitt, United States Commiasioner to 
the Universal EipositiOD, Paris, 1867. ]2ma. . . $3 00 



TARXIW.— THE FBACTIGAL BEABB AUB IBOn FOXmSEB'S 
■'-' GUIDE. 

A Concise Treatise on Brass Founding, Moulding, tho Metals 
and their Alloys, etc.; to whioh are added Recent ImproTe- 
meats in the Mnnafacture of Iron, Steel by the Bessemer Pro- 
oesa, eto, etc. By James Lasein, late Conductor of the Bmsl 
Foundry Department in Iteany, NcaEo & Co. 'a Penn Works, 
Philadelphia. Fiflh edition, revised, with cstonsiva Addi- 
tions. In one volume. 12aio $2 25 



TEAVITT^rACTS ABOUT PEAT AS AB AHTICI^ OF TU^t 
WUb lUmiu-kB upon lis Origin aail CorapositioD, Ike Loc&Utiei 
in wliicb it is founJ, the Methixls of Preporalioa aod Mbhh- 
fiictura, oDd the Tnriong Uses to which it is appiicablaj toga 
ther witli miui; other matters of Practioal and Saicotific Inte- 
rest. To which is ikd<Ie<I a ahspler od Ihe U(i1iza.tion cf Coal 
I>ust with Peat for Ibe I'roduotion of nn Eseellent Fuel nt 
Moderate L"o8t, oBpecially adnpted fpr Steam Service. Ey II. 
T. LeAV(i-r. Third edition. I2mo. . . $1 75 

T£b:]UZ— A PRACTICAL TBEATISE OK THE KAinTTAC- 

-'-' TtTRE OF WJBSIESS AND CABBED TABUS: 

Translated frnni the French oF Charlkb Lbroux, Meabntiiaal 
En^inoor, Btid Sopermlendant of a Spinning Mill. By Dr H. 
Palis, and A. A. Fesqcet, Illustrsted by 13 targe p[at«5. In 
one yolaniB B»o iS OO 

TEBLIE (MIBS).— COUPLETS COOEEBT: 

■'-' Directions for Coolipry in its Various Branches. By Miat 
Leslie. 60th edition. Thoronghly revised, with the addi- 
tion of New Receipts. In 1 toI. 12mo., ololh . . $1 50 

T ESLIE <HI8E). LADIES' HOUSE BOOS : 

fl Mnnuiil of Domeatio Eeonflmy. 20th MViatd edition. 12nio., 
cloih $1 25 

T ESLIE (MISE).— TWO HUITOBED EECEIPTB IS TBJOICK 
COOKEET. 
12rao 60 



I 



TIEBEE.— ABSAYEE'8 GUIDE: 

Or, Practical Directions to Assayers, Miners, nnil Smelters, for 
the Teetfl and Ahsbjh, by Heat and by Wet ProeesaBS, for the 
Ores of all tbe principal Metals, of Gold Bod Mter Coina and 
Alloys, and of t^oal, eto. By OaoAO. M. Lieheb. I2mo., cloth 
$1 25 

T OVE.— THE ART OF DYEIITS, CLEAHINO, aCOUEDIG, AHD 

•'-' FIMISHIFG ; 

On llie most approved English aad French methods; being 
Practical lostructioDS iu Dyeing Silks, Woalleos, and Cottons, 
Feathers, Chips, Straw, etc.; Scouring and Cleaning Bed and 
Window Curtains, Carpets, Hugs, etc.; French and English 
Cleaning, etc. By TnoH\a Lotk. Second Amorioan EJiti™, to 
whiuh are ailded Qtnt'ral jQ^tructiona for the Ose of Aniline 
Oolora. Svo 5 DO 
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And Esaminalion Paptrs | with EinU fur Oieir S.ilutiun. By 
TuoMAS J. Main, Pr.ifBSflor of Mnthomnlica, EoTal Nnviil Cnilege, 
and TnouAa Bbown, Chief Engineer, R. N. 12mo., cloth $1 50 

TUTAIK AlTD BEOWN.— THE IFDIOATOB AHD DYHAMOMZTEE ! 

■^ With ttoir Praotioal Appliontions to the Btenm-Engma. By 
Taoiiis J. Main. M. A. F. R., Aaa't Prof. Royal NaTil CollegB. 
Porlamonth. nnii TnoMAa Brows, Assoc. Inst. 0. E., Chief Bn- 
gineor, R. X., attsohecl to the R. N. College. IJlaetniteJ. From 
the Fourtli LoQdon Edition. Svo. ... . SI M 

-M-AUT AND BROWS— TEE MABINE STEAH-EKOINE. 

■'*'■ By Thomas J. Main, F. R. Ass'l S. Muthemalieal Profoaaor at 
Royal Hftvnl Colltge, nod Thomas Bhows, Aaaoo. Inst. C. E. 
Chief Engineer, R. N. Attoolied to the E^jnl NaviU CoUege. 
Aathora of " Questions Connected nith the Marine Stenm-En- 
gine," End the " Indieator and Dynamometer." With nnmeroug 
IllUBtratlohB. In one Tolume Bto $5 00 

lUrABTtir.— SCREW-CIJTIIIIQ TABLES, ?0B THE USE OF H£- 

■'*'- CHAKICAL EKOIHEEEB! 

Showing the Proper Arrangement of Wheels for Cutting the 
ThrenJa of Sorewa of any required Pitchy with a Table for 
Making the TTuiversal Goa-Pipe Ihreod and Taps. By W. A. 
MAKiijf, Engineer. 8ro 50 

lljriLES— A PLAIN TBEATISE ON HORSE-BHOEIBO. 

^^ With Illustrations. By William Miles, author of " The Horse's 
Foot" 

'M'0LEBW0BTE._F0CEET'B0OE OF USEFUL FOUHttLS AND 

'^ KEHOBANDA FOB CTTIL ANB MECHANICAL ER3INEEH8, 
By OniLPORn L. UoLESWORtn, Hember of the Inatitation of 
Civil Engineers, Chief Resident Engineer of the Cpylon Railway, 
gecond Ameriean from the Tenth London Edition. In one 
Tolume, fall bound in pocket-book form . . . . $2 00 

TirOOBE.— THE mVENTOa-S GUIDE: 

■"■ Patent Office and Patent Laws : or. a Guide to Inventors, and a 
Buok of BeferencB for Jndges, Lawyers. Magiatratea, and olhera. 
ByJ Q. Moore. 12mo., cloth $135 

-KTAFIEB.— A KAKUAL OF ELECTBO-HETALLUBGY : 

Inclnding the Application of the Art to Manufacturing Proee^sea. 
By -Tames Napiek. Fourth American, from the Fourth London 
edition, revised and enlarged. Illuatrated by engravings. In 
one volume, 8io {2 nO 
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vAPiKH— A ararzK of chxkibtbt applied to DIZISG : 

■" By JtiiBS K^FiKi, F. C. 8. A Stw ood TboroHBhly a«Tbad 
EHiliga, cninplaleljr brjoght Bp to the pruent aWta cC tbs 
Seienee, inclading tha Chcmutr; of Cant T»r Colon. B7 A. A. 
FE9Qi-ET.C)»Dii9tuiJKiigiiwet. With an Appendix 00 DjeiDg 
•od Calico PrintiDg, u ibown at the Paris Unirarsal Elpo^iltoQ 
of ISttT, rrom the Reporti of the InUrnationtl Jary. ata. Illa»- 
trnted. In „ae lolume Sro.. 4O0 pages . . . $3 00 

-jn^VBEST. — OLEABIHOS rBOM OBITAlCEinAL ABT OF 

■'■' EVEBY STYLE; 

Drikwa from Eiamples in the British, SoDlh EeDsiugtoD, ladiui. 
CrytUI Polaofl, aod other MMenma. tbo Eihibiiions of ISal and 
1SI(2, and the beai English tndForeigD works. In a series of one 
bondred eiquisttelj drawn Plates, eontaining miaij baodred ez- 
aiDplcs. B; Robert KEWBERr. 4to $1> 00 

IcnCHOLSOir.— A HABTIAL of the ABT of BOOE-BDn>IFQ: 

-*-' CoDtainicg falE iDstraotioni in the different Brasohi^s of Forward- 
ing, QMiti^, anci Finiihing. Alto, the Ait of MsrbUng Book- 
eJgea and Pipor. Bj JiUKS B. Nicholsos. liluslraled. 12mo. 
cloth .... |2 25 

'KTOBBIS.— A HAKS-BOOE FOR lOCOKOTITE EKOIREEBB ABD 

■^^ KACHntlBIB: 

Comprisiiig the Proporlioaa and CalenUtlaua for Constrnctiag 
Locomntivas ^ Hannei of Setting Tatiefi ; Tables of Sqnarai. 
Cubep, Arens, etc. alo. By eEPTiMcs NoBttis, Civil and Mo- 
chnnical Engineer. New edition. Illoslrated. 13mo.. cloth 

ti 00 

■m^STHOM. — OH TECHNOLOGICAL EDVCATIOK ABD THE 

■'■' COirSTEDCTIOS OF SHIPS ARD SCBEW paOPELLEHS: 

For Karal and Mnrina Engineers. Bj Jons W. Nvstroh, late 
Acting Chief Engineer U. 8. M. Second edition, revised with 
additionnl matter. Illoslrated b; Berea engravings. 12mo. 

$2 60 

ri'lTEItL,— A DICTIOKAET OF DYEXBG AND CALICO PBIKT-. 

" IKO: 

Containing a brief account of nil the Euhsta.ncGa nnd PrDi 

lue in the Art of Dyeing and PrinLlng Tejtile Fnbrioa : wi 

ticnl Beoeipti and SoIentiHo Inforoiation. By CnARLRS O'Nkill, J 

Anslytioal Chemist i FeUow of the Chamicni Sneicly of Londoncfl 

Member ot the Lilorarj and Philosophical SocielJ of Man '— '- — ' 
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tionnJ Jury, oto. In one voiomB 8«o., 191 pnges . . |B 00 
Q8B0KH,— THE METAILUHGY OF lEOlT AHD STEEL : 
" ThBuredoii! iind Prnolical : In all ils Bmnchea i With Speei.il Re- 
feieoDe to American Malerials nnd ProcefBea. By H. S. OsnoRX, 
LL. D., Profeaaor of Mining ond Witttllutgj in Ufajette Cnikgp, 
Eiutnn, Pu. IllueCratod by 230 EngTSiings nu Wuad, ond 6 

Folding Plates. Sto., 972 pages $10 00 

nSBOBH.— ASEBICAIT MIRES AND HUTIirO : 

" TbeoretiBoIly and Praotiottllj CooaidBred. By Prof, H. B. Os- 

P&IHTEB, OILOEE, AND TABIflSEEE'S COHFANIOIT : 

^ Containing Rales nnd Regnlnlions in evorytliing relating to tho 
Arts of Pnintlng, Gilding, Varnishing, and Qlass Staining, -with 
□ DraeToua useful and valuable EeDeipts; T«s1b for the Detection 
of AdulteratlooB in Oils and Ciilois, and a statement of the Dis- 
eases and Accideats to nhich Painters, Oildan, and Varnishers 
are partieularly liable, with the simplost metliods of Frerentlon 
and Remedy. With Direetiona for Omining, Marbling, Sign Wtit- 
irg, ^nd Gilding no Q^tes- 7o vhicb nre added Cohflete Instkuc- 
TIOSB Foii CoiCH pAtKirao isD Vahhishish. 12[na., oloth, $1 tO 

pAILETT.— THE UILLEB'S, HILLWEIGHT'S, AITD EITGI- 

^ HEEB'S GUIDE. 

By Ueshy- PiLtBTT. niofltrntad. In one vol. IZmo. . $3 00 

pEESIKS, — GAS ATH) VEKTILATIOH'. 

^ Prnctical Treatise on Gas and VeDtilation. With Special Belitlon 
to Illuminating, Ueaiing, and Cookiiig by GDI. Including Scien- 
liBo Helps to Engineer-Etudentfl nnd otbera. With illustrated 
Dingrams. Ey E. E. Pehkibs. 12mo., cloth , . . $1 25 

■pEBKINS AKD STOWE.— A HEW GUIDE TO THE BHEET-IHOH 

''- AND BDILES PLATE BOLLEB ; 

Containing a Series of Tables ahoiring the Weight of Slabs uid 
Pilea to Produce Boiler Plates, and of tbe Weight of Piles and the 
Sizes of Bars to Produce SbaeUron i the Thickness of the Bar 
Gftuge in DeaimniB; the Weight per foot, and the Thickness on 
tbe Bar or Wire Gauge of the fraotionnl parts uf an Inch; the 
Weight per abeet, and the Thiekness oa the Wire Gauge ofSheet- 
!ron uf TBrionsdimeueiona to weigh 112 lbs. per bundle] and the 
eouYorpion of Short Weight into Long Weight, and Long Weight 
into Short. Estimated iiud collected by 0. Q. I'EaElss and J. Q- 
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-BrcoBSs 07 TsnnsQ ako 

oK^ninda fur the OfV of the Mioe ARenC and 
iTiim rHiiLipB, Mining Epgineer. Qridunto of 
I [if Minei, Franoe, etc., and Joon DASt-muTO*. 
erouE engraTings. In one Tol. 12ma. , S2 00 

. COXPLEU.,- 

Cantnining aoUeet of the BnH MsterUI oaed In the Alt, nnd th*fl 
Best Formulii:. Aci^or.ling to the moat approved Uethods FaLlavsf^ 
in Fruncc, Englnnd, and Cbe United States. Bj M. P. PnAnir,,'" 
pBrfumer-Chemiat. and M. F. MALEPtvnE. TmnElalfld from Ifas 
Freneh,irith«itensiveiuiditlDna,byProf.n.Du98Ai,-C)t. Bvo. (10 

-pSOTXAHX.— PBACTICAL QUXDE FOB lEZ KAHTirACTimz 

■*■ 01- PAFEB AITS BOABSS. 

By A. PnoTKADX, Ciril Engineer, and Srodaate of the Saiiool of 
Arts and Mnnofiicturei, Ilireclor of Thlors's Paper Mil!, 'Pay-de- 
Mme. With additions, by L. S, Lk SoBMAyD. Tronaln tod from 
the Frenoh, with Notes, hj Hoeatio Paiss, A. B., M. t>. To 
which In odded a Chapter on the Mannbctnre of Paper from Wood 
in the United States, by Uekhv T. Bbows, of the "Ainerioim 
Arlismi." Illuslrnted bj sii plalee, coDtaining Dranin^E uf Raw 
Materials, Moohinorj, Pluna of Paper-Mills, ela, etc. 8to. $5 

-pEDITArLT.— SLEHEIITB OF CHEHIBTBT. 

■" By M. V. Reo:«ault. Translated from the French hy T. FOB- 
HEST Beston, M. ft., nnd edited, with nolea, byjAUEa C. Boorn, 
Melter and ReGaet V. S. Mint, and Wu. L. FisuR. Metallnrgirt 
Knd Mining Engineer. Illnatraied byneariy TOO wood engnrlngi.' 
Comprising nearly ISOO pages. In two Toia. 8vo., cloth JIO Ot 

TJEID,— A PEACnCAL THEATISE OH THE MAWUFACnTSE OP 

■" POHTLAND CEMENT: 

By ITeshy Reid, C. E. To whioh is added a TrnnaUtion of M, 

ot Mnnufautnring that Cement. By W. P. Reid. nioatruted by 
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FAiirnKO: 

Containing the beat Formnlro and the Pro< 
in most General Uee. By MM. KlFPAn.T, ' 
SAINT. Revised and Edited by M. P. 
WtMCKLER. Illuetrated by Engraviu 
pnparatioii.) 
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"DIFFAnLr, VEEOHADD, AHD TOUBSAIKT.— A FBACTICAL 
" THEATISE OF THE MAKUFACTDaE OT YABKISHEB: 

Bj MM. RiFFAULT. VEKCSiUD, Bnd ToL-ssAiM. KeyiEod and 
E.lilod hv M. P. MALEPKvnB nnd Dr. Emi, Wibckler. lllua- 
trated. In ono vol. 8io. (In jirrjiararioti.) 

gmJHK^A FEACnCAI TREATISE OK EAUWAT CUUVZS 
" AHB LOCATIOIT, FOB YOTJUO EROINXEBS. 

BjWm. F. EuLSH, Civil Engineer. I2mo., tueks - . *2 00 



jeat. By A. C. Ekeitok, Civil Eogineer, eto. In nne volnins, 

12mo J] 50 

CjKITH.— THE QYES'B nTBTBITCTOB : 

** Comprising Practioal Instrnotions ia the Art of Djeirg Bilk, Cot- 
ton, WoqI, and Worsted, and Woollen Goods : conlaiuing nearly 
gno Receipts. To vhich is added a Treatise on Ibe Art of Pad- 
dine ; and the Printing of Silk Warps, Bkoins, and HnndkerohiofB, 
and the varioue Mordant* and Colors for the different Btjlea of 
aach work. By David Bhith, Pattern Dyer, ISmo., olotii 

S3 00 

OKITH.— THE PEACnCAL OTEE'S GITISE: 

^ Coiaprising Praotioa! Inrtraotiona in the Dyeing of Shot Cobonrgs, 
Silk Striped Orleans, Culored Orleans from Black Warps, ditto 
from White Warps, Colored Cohoarga from White Warps, Merinos, 
Yarns, Woollen Cloths, etc. Containing nearly 300 Eeoeipts, to 
most of which a Dyed Pattern is anneied. Aluo, a Treatise on 
the Art of Padding. By David Smith. In ono vol, fivo. $25 00 

QHAW.— CIVIL ASCHTTECTintE : 

Being a Complete Theoretical and Praotical System of Bnilding, 
oonUining the Fandumenlal Principles of the Art. By Enw \m) 
Bhaw, Architect. To which is added a Treatise on QoLhio Ar. bi- 
teoture, Jto._ By Thomas W. Sili.owat and QEonoB M. IlAim- 
IKO , Architects. The whole illnstrated by tll3 quarto plates finely 
engraved on copper. Eleventh Edition. Ito. Cloth. $10 00 

SLOUT.— AKEBICAIT EOTIBES: 
A variety of Original Designs tor Rarnl BuiMiogs. lUustrafad hy 
29 cdiored Engravings, with Descriptive BefErenees. By Saitoei, 
Sloan, Architect, author of the ' ■ Model Architect," eto. etc. Svo. 
S3 60 
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ICamZv— BZSEAItCHEB ON THE ACTIOH 0? TEE BLAST- 
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QHITH.— FABE8 UID PIEASimE OBOITiniSt ^H 

'^ Or, Prnqlirnl Notes on Country R»<ii1fnprg, ViUlP. Pnblio Pnrbr^^l 
end r.nrilPH!', r.y CnAiiLES II. J. Rvith, LBDJacIpe GardsDav^^l 
nnd Garilcn Architcpt, tie. eta. I3ino $3 »^H 

QTOXES,— CABIREriUEKK'B AND IFFHOLSTEBEB'S OOKPin'^H 
•^ FIOR : ^H 

Compriiing lbs Badlmsntg and PrtneipUs of Cabinet- making and 
' Upbolntary, wltli Familinr Ina true linns. Illustrated bj Eiamtileg 
for Bltiining & ProBoipnpy in the Art of Draning, at npfliciibU 
to Cabinet-work ; Tbe Proc««« of Veneering, Inlsjing, ud 
Snbl-WDrlt ; the Art of Dyemsand SUdniDE Wnod.Bone, Tortoirt ^H 
Shell, etc. IHreotlons fnr Lsckering, Japnnning, nnd VarniBbingr.^^| 
to make French Polish ; to prepare tbe Beat Glnet, Cements, untlj^H 
Comptwitioos, HDd a number of Reoeipts, partlonlaflyfor worknmt ^^| 
g^ncrnlly. B; J. 6TUKEB. In one Tol. ISmo. With illustralioni 
SI 25 
QTBENOTH ASD OTSEB FBOFEBTIZS OF HET&IB, 
" Ikport! of EiperimenU on Ibe Strength nnd other Properties of 
Metals for Cannon. With a Deseription of the Mnchinea for Test- 
ing Melals, and of the Clnaimcation of Cannon in service. Bj 
OBleers of the Ordnance Department V. B. Army. By anlhorily 
of tka Eeorttfvry of War. Illuslnled by 25 largt gt««l platsB, In 

1 vol. quarto . $10 00 

OUIXIVAH.— PBOTECnOII TO HATIVE IMDHBTET. 

^ By Sir EnwiBD Sni-LiTijj, Baronet. (1970.) Sto. . $1 SB 

rpABLES BEOWINQ THE WEIGHT OF BOUITD, SQITAHE, AITS 
••■ FLAT. BAR IKON, STEEL, ETC. 

By Measurement. Cloth fl3 

rjiATLOB.— STATIBTICS OF COAL: 

■^ Inolading Mineral Bituminous Bubrtanoe! employed in Arts u 
Manufnotures ; with their QeognipbiaBl, Geological, and Comma 
olul DIatribntion itnd amount of Ptodnotion and Conramption a 
the American Continent. With lacidental Statistioa of the Iro 
Manufaoturs. By R. 0. Tati.oh. Seoond edition, reTiaed by 8. .] 
B. IlAiDKKiii. Illuitrated by five Maps and many wood engrrw- 1 
inga. Svo., cloth S6 O* f 

rpEJffPLETON.-THE PRACTICAL EXAKIHATOK OH STEAlt ] 

-•■ AHD THE STEAM-EHBINE : 

With Injtruetn-e Reforenoes rclntiro thereto, for the Ose ofEngi- 
neers, Studenta, and others. By Wii. Teupleto.\, Engineer K 
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qTHOlUS.—THB HODEBH PEACTICZ OF PHOTOGRAPHY. 

•*■ By R. W. Thumas, F. C. 8. 8to., cloth .... 75 

TIEOMSOK.— FREIGHT CHARGES CAICULATDR, 

■'- Bj Anphew Tnousos, Frsigbl AgBOl . . . . SI 3S 

■■FUEHIRH ; SPECIUESS OF FAIICT TITBinilO EXECUTED ON 

■'- TTTB HAND OB FOOT LATHE ; 

incka, and Elliplloal Cul- 
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Wilh CslonlalionB oni! Tables for the nse of those cooneoted with 
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